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PREFACE  TO  THE  SEVENTH  EDITION. 


In  the  preparation  of  the  seventh  edition  of  this  book  the  portion 
devoted  to  Nervous  Diseases  has  been  carefully  revised.  Over  one 
hundred  and  fifty  interpolations  of  varying  length  have  been  made^ 
and  considerably  over  three  hundred  minor  corrections.  The  chapters 
on  Meningitis,  Aphasia,  Poliomyelitis,  Pellagra,  and  Pituitary  Diseases  ' 
have  been  largely  rewritten.  The  various  recent  theories  of  the  nature 
of  hysteria  have  been  briefly  sketched.  Descriptions  of  the  conditions 
due  to  reduced  pituitary  activity  have  been  introduced,  with  a  short 
section  on  Oppenheim^s  Congenital  Amyatonia.  The  general  arrange- 
ment of  the  section,  which  has  become  familiar  to  many  medical 
teachers  and  students,  has  not  been  altered.  The  section  on  Mental 
Diseases  has  been  wholly  rearranged  in  accordance  with  the  present 
trend  of  classification  in  America,  some  matter  no  longer  useful  has 
been  left  out,  and  much  new  matter  has  been  added.  Practically 
every  chapter  has  been  revised  and  several  rewritten.  We  feel  that 
the  seventh  edition  may  be  looked  upon  as  embodying  every  substantial 
advance  in  the  domains  of  nervous  and  mental  diseases  up  to  the  present 
time. 

The  continued  popularity  of  the  book,  both  in  the  profession  and 
in  the  schools,  is  a  source  of  great  gratification  to  the  authors. 

October,  1911. 
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PREFACE. 


This  book  has  been  written  for  medical  students  and  general  prac- 
titioners. It  makes  no  claim  to  be  other  than  a  carefully  prepared 
text-book.  The  literature  of  neurology  and  psychiatry  has  been  sifted 
by  the  authors,  and  such  digest  revised  in  the  light  of  their  own 
experience  in  practice  and  in  teaching.  They  have  attempted  to 
present  their  facts  clearly,  directly,  and  with  brevity,  despite  the  diffi- 
culty of  condensing  two  great  subjects  within  the  limits  of  a  single 
volume. 

This  is  not  the  joint  work  of  two  writers,  but  each  author — Dr. 
Church  in  Neurology,  and  Dr.  Peterson  in  Psychiatry — has  con- 
tributed to  the  making  of  a  single  volume  what  might  have  made 
a  separate  monograph  ;  each  is,  therefore,  solely  responsible  for  the  work 
in  his  own  department.  In  placing  the  correlated  sciences  neurology 
and  psychiatrj'  under  the  same  cover,  the  reader's  convenience  was 
considered. 

An  unusual  number  of  illustrations  for  each  department  (from  the 
authors'  own  material,  except  when  otherwise  indicated)  has  been 
allowed  by  a  generous  publisher. 
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PART  I. 

EXAMINATION  OF  PATIENTS. 


CHAPTER  I. 

THE  ANAMNESIS. 

Diagnostic  investigation  in  neurological  work  is  a  matter  of  pains- 
taking care  and  thorouglmess.  A  correct  opinion  depends  upon  it.  It  is 
the  first  step  toward  treatment,  the  legitimate  end  of  medicine.  The 
physician  is  dealing  with  morbid  conditions,  repealing  themselves  for  the 
most  part  by  functional  errors.  The  large  subjective  side  of  the  problem, 
with  the  unreliability  of  the  patient's  response,  adds  to  the  difficulty  and 
calls  for  keenness  of  judgment  at  every  step.  The  use  of  several  tests  for 
determining  a  given  state  is  of  much  imjK)rtance,  especially  in  conditions 
that  are  not  objectively  evident.  By  comparison  of  the  results  thus 
obtained,  and  sometimes  by  striking  an  average  of  such  results,  exactness 
miiy  be  approximately  reached,  while  dependence  upon  any  one  of  them 
miglit  be  misleading. 

On  the  other  hand,  by  the  use  of  instruments  of  precision,  controlled 
by  anatomical  and  physiological  rules,  a  definiteness  can  often  be  reached 
in  nervous  diseases  not  elsewhere  possible.  Localization  in  brain 
and  cord  lesions  is  sometimes  exact  to  a  degree,  and  prognosis  is  often 
absolutely  clear.  But  in  many  instances  of  the  so-called  functional 
diseases,  careful  study,  the  shrewdest  judgment,  and  a  wide  experience 
enable  one  only  approximately  to  appreciate  the  situation.  The  entire 
data  can  be  secured  only  by  a  systematic  and  frequently  prolonged  or 
often-rej)eated  examination,  and  it  is  of  the  first  importance  that  the 
medical  man  should  maintain  an  entirely  judicial  and  non-committal 
mental  attitude  toward  his  patient  and  the  diagnosis  until  he  has  every 
available  fact  at  his  disposal.  SnajHshot  diagnoses  may  be  gratifying 
to  all  ccmcerned,  if  correct,  but  they  are  very  likely  to  be  wrong  and 
prejudicial  to  a  proper  subsequent  estimation  of  the  case  and  are  never 
necessary. 

A  systematic  examination  can  not  be  made  without  a  prearranged 
formula.  The  nearer  tliis  corresponds  to  the  development  of  the 
oib^e,  the  l(*ss  likely  are  import^mt  matters  to  he  overlooked.  It 
therefore  should  he  chronological.  Most  j)atients  insist  on  telling  their 
own  stories  in  their  own  way.  It  is  sometimes  well,  es|)ecially  in 
private  pnictiee,  to  allow  them  to  do  so,  and  when  they  finish,  to  begin 
2  17 


18  NERVOUS  AND  MENTAL  DISEASES. 

properly.  In  nervous  diseases  the  family  history  is  often  of  paramount 
importance.  Taken  with  the  appearance  of  the  patient,  it  gives  valu- 
able indications  as  to  the  constitutional  make-up  of  the  individual. 
The  family  history,  then,  is  to  be  investigated  first,  after  noting 
the  name,  age,  sex,  nationalUyy  occupation,  and  social  state  of  the 
patient. 

Neurotic  Heredity. — In  seeking  information  regarding  the  ante- 
cedents of  a  patient,  much  tact  must  sometimes  be  employed.  Patients 
are  loath  to  detail  matters  of  this  character,  not  always  from  a  wish  to 
conceal  them,  but  from  disinclination  to  admit  even  to  themselves  any 
serious  shortcoming  or  morbidity.  To  the  half  that  is  directly  learned 
an  equal  amount  may  sometimes  be  reasonably  added.  Much  can  be 
learned  by  interrogating  other  members  of  the  family,  especially  if 
related  by  marriage,  the  family  physician,  and  old  acquaintances,  but 
the  confidence  and  rights  of  the  patient  must  not  be  forgotten.  Nor  is 
it  sufficient  to  seek  for  instances  of  the  identical  disease  in  the  family 
history  of  the  case.  The  significant  factor  is  a  neuropathic  liability, 
and  this  is  indicated  with  more  or  less  force  by  the  appearance  of  ner- 
vous and  mental  diseases  of  any  sort,  of  slight  or  serious  degree,  in  the 
ascendants.  For  instance,  a  hysterical  mother  has  an  epileptic  child 
and  an  idiotic  grandchild  ;  or  highly  wrought  nervous  organizations  in 
mother  and  father  eventuate  in  neurasthenic  and  unstable  children. 
Atavism  in  mental  and  nervous  diseases  is  quite  common.  Insanity  in 
the  same  or  neighboring  generations  may  alternate  with  neuroses  or 
mild  psychoses,  and  any  combination  may  exist.  Consanguiniiy  on  the 
part  of  parents,  in  addition  to  furnishing  a  tendency  to  infecundity,  is 
likely  to  bring  together  the  subjects  of  similar  neurotic  taints,  which 
are  thereby  reinforced  in  the  offspring.  In  itself,  however,  consanguinity 
has  probably  been  overestimated  as  a  causal  factor  in  nervous  and 
mental  diseases.  The  association  of  crime,  precocity,  genius,  neuroses, 
and  psychoses  in  related  individuals  may  be  encountered.  Certain 
nervous  diseases  are  of  direct  hereditary  character,  being  transmitted 
from  generation  to  generation  or  appearing  in  a  group  of  cases  in  a 
given  generation.  It  is  only  needful  to  mention  Friedreich's  ataxia 
and  Huntingdon's  chorea,  but  tabes  dorsalis,  paralysis  agitans,  multiple 
sclerosis,  muscular  atrophies,  and  practically  every  organic  and  functional 
nervous  disease  occasionally  presents  family  groups  of  this  nature.^ 
Many  of  the  familial  diseases  which  have  been  described  as  essentially 
distinct  are  found  to  insensibly  merge  through  the  observation  of  inter- 
mediate cases;  and  Baumlin^  contends  that  all  typical  diseases  of  a 
familial  character  drift  into  each  other  through  such  connecting  links. 
A  family  constitutional  defect  is  the  only  essential  feature. 

Debilitating  diseaseSy  like  tuberculosis,  rheumatism,  and  gout,  are 
significant.  Indeed,  Charcot  was  inclined  to  consider  arthritism  as  a 
congener  of  nervous  diseases.  Inherit4>d  syphilis  is  on  an  entirely 
different  footing.     Not  only  is  it  cjipable  of  producing  embryological 

»  Ch.  F^r^,  '*  I^  Famine  Ncvropathiqxie,"  Paris,  1894. 
«  **Deut.  Zeit.  f.  Nervenheilk./'  Oct.,  1901. 
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defects,  but  its  blight  may  make  itself  evident  on  the  part  of  the 
nervous  apparatus  during  the  period  of  growth  or  in  adult  life,  modify- 
ing cerebral  or  spinal  functions  and  at  times  leading  to  histological 
changes  in  the  central  and  peripheral  parts,  which  may  vary  in  degree 
up  to  destructive  lesions.  Diabetes  and  Bright 8  disease  are  very  com- 
moa  in  neurotic  families. 

Personal  History. — ^The  investigator  should  go  most  carefully  into 
the  medical  life-hLstory  of  his  patient.  While  doing  so,  indeed,  when- 
ever opportunity  offers,  the  conducty  attitude,  manner j  gait,  posture, 
complexion,  expression,  gestures,  and  individuality  of  the  person  should  be 
keenly  watched.  This  observation  becomes  in  time  a  trained,  almost 
automatic,  faculty,  so  that  minute  details  subconsciously  apprehended  at 
the  time  can  be  readily  recalled. 

In  infancy,  was  there  any  birth  difficulty,  possible  brain  or  spinal 
injury  from  protracted  labor,  precipitate  labor,  or  instrumentation ;  lack 
of  vigor,  suspicion  of  syphilis,  or  convulsions  ?  During  childhood,  did 
the  patient  present  any  nervous  phenomena,  such  as  marked  delirium  or 
spasms  under  febrile  conditions  or  from  irritation  of  the  gums  and  in- 
testinal tract?  Was  there  enuresis,  chorea,  somnambulism,  or  night- 
terrors  ?  Was  he  precocious  or  otherwise,  docile  or  obstinate,  cheerful 
or  morose,  forward  or  retiring?  At  pubescence,  were  there  mental 
changes  of  unusual  character,  moodiness,  expansiveness,  cruelty  ?  Was 
the  establishment  of  menstruation  attended  by  pain  or  hysterical  mani- 
festations ?  Was  masturbation  indulged  in  or  suspected  ?  During  adoles- 
cence, what  was  the  career,  relation  to  the  opposite  sex,  success  in  school 
and  business,  and  what  has  been  the  course  of  events  through  adult  life  f 

The  past  illnesses  of  the  patient  should  then  receive  attention  in 
tlie  same  systematic  manner.  The  fevers  and  febricala  of  childhood, 
the  exanthemata  and  infections.  The  diseases  of  the  nasopharynx, 
stomach,  intestines,  and  rectum,  of  the  lungs  and  heart,  of  the  skin,  the 
special  disorders  of  chest,  abdomen,  pelvis,  and  genito-urinary  apparatus 
must  not  escai>e  attention.  Especial  inquiry  should  be  made  for  rheu- 
matism, gout,  grip,  and  malaria.  The  venereal  history  of  the  patient  and 
the  possibility  of  specific  infection  should  in  every  case  be  carefully 
inquired  into.  This  is  a  rule  that  has  no  exceptions.  The  investiga- 
tion must  be  modified  and  guarded  according  to  individual  circum- 
stances, but  nothing  should  deter  the  physician  from  making  sure  that 
a  factor  of  this  sort  is  not  overlooked.  If  injuries  have  been  received, 
what  were  their  character  and  consequences?  Kegarding  habits,  it  is 
to  be  borne  in  mind  that  neurotic  people  are  especially  liable  to  carry 
ever}'thing  to  extremes  and  are  prone  to  become  the  abject  subjects 
of  some  perverted  practice  or  stimulant  addiction.  Masturbation  and 
venery  take  firm  hold  on  them.  Tobacco,  alcohol,  morphin,  cocain, 
chloral,  and  even  tea  and  coffee  master  them  completely.  These  in 
turn  oflen  break  down  the  moral  status  of  the  individual  and  make 
him  unreliable  and  untruthful.  Onlv  inadvertentlv  or  at  second 
hand  does  the  physician  sometimes  gain  the  re(|iiired  information,  hut 
justifiable  suspicion  once  aroused,  he  can  usually  go  to  the  root  of  the 
matter. 
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In  neurasthenic,  hypochondriac,  and  hysterical  cases  frequently  the 
patient  has  most  seriously  overestimated  some  such  habit,  is  morbidly 
apprehensive  as  to  its  results,  exaggerates  its  every  relation,  and  the 
entire  life  seems  to  revolve  around  this  central  erroneous  idea.  One 
must  avoid  being  led  by  such  unfortunates  into  adopting  their  point  of 
view.  The  details,  duration,  and  probable  effect  of  the  habit  being 
clearly  understood,  its  morbific  influence  can  be  properly  estimated. 
Let  it  never  be  forgotten  that  many  of  these  habits  are  symptoms,  not 
causes,  of  nervous  disturbance,  and  are  the  result  of  an  underlying 
predisposition  upon  which  they  are  grafted.  There  they  take  on  a 
morbid  development  and,  in  turn,  no  doubt,  add  to  the  unbalance  of  the 
individual. 

The  residence  or  habitat  of  the  patient  is  an  important  consid- 
eration. It  calls  attention  to  the  climatic  and  local  conditions  favoring 
health  or  disease.  Unhealthful  surroundings  are  of  immediate  concern, 
and  throw  a  strong  light  upon  the  causation  of  many  nervous  disorders. 

Occupation. — Many  occupations  predispose  to  nervous  maladies 
and  sometimes  furnish  the  cause.  Indeed,  a  group  of  diseases  is  known 
as  occupation  neuroses,  of  which  writers'  cramp  is  a  type.  Workers  in 
metals,  particularly  those  handling  lead,  phosphorus,  mercury,  and 
arsenic  ;  people  subjected  to  illuminating  gases  or  bisulphid  of  carbon, 
and  those  who  deal  in  alcoholics,  and  who  are  thereby  likely  to  over- 
indulge, are  subject  to  neuritides  and  associated  mental  disturbances. 
Work  requiring  exposure  to  cold  and  conditions  favoring  rheumatic 
processes  entail  a  tendency  to  cerebral  arterial  mischief  and  peripheral 
palsies.  Divers  and  those  working  in  caissons,  or  elsewhere,  under 
increased  atmospheric  pressure  frequently  present  spinal  lesions  with 
paraplegic  symptoms.  Occupations  which  demand  constant  mental 
strain  and  sedentary  habits,  as  in  speculative  mercantile  life,  teaching, 
and  some  of  the  professions,  furnish  large  numbers  of  neurasthenics. 
On  the  other  hand,  the  unoccupied  are  likely  to  become  selfish,  intros- 
pective, hysterical,  and  hypochondriac. 

The  Illness. — From  the  patient's  statement,  his  personal  history, 
and  the  physician's  observation,  the  noting  of  the  details  of  the  illness 
under  consideration  is  often  a  simple  matter.  The  medical  man  from 
his  special  knowledge  must  supplement  the  impressions  of  the  layman. 
In  the  "  rheumatism"  preceding  ataxia  he  discerns  initial  features  of 
tabes,  and  in  some  long-antecedent  moral  shock  he  recognizes  the  origin 
of  the  fixed  hysterical  idea  that  may  have  eventuated  in  a  contracture. 
For  each  major  group  of  nervous  maladies,  psychic,  cerebral,  spinal, 
and  peripheral,  he  must  follow  out  the  clues  his  training  recognizes  or 
his  studies  and  exj>erience  suggest. 

Beginning  with  initial  symptoms  and  alleged,  suspected,  or  positively 
known  causal  conditions,  the  manifestations  of  the  disease  are  to  be 
systematically,  briefly,  and  clearly  developed  and  noted,  with  full  atten- 
tion to  remissions,  intermissions,  or  relapses.  In  convulsive  disorders  a 
full  clinical  investigation  of  the  attack  is  of  prime  importance.  It 
should  embrace  its  exciting  cause,  onset,  features  of  consciousness, 
motor    signs    and   phenomena,   attitudes,   duration,    termination,    and 
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sequelse.  In  sensory  disturbances  investigate  the  particular  dysesthesia 
or  pain,  its  onset,  exact  location  and  outlines,  its  intensity,  duration, 
and  associated  conditions.  In  paralytic  maladies  determine  the  mode  of 
onset,  exact  distribution,  and  the  character  and  degree  of  motor  failure. 
The  mental  symptoms  are  to  be  noted  with  equal  care,  attention  being 
directed  to  their  fixity,  emotional  character,  and  reasonableness  or  com- 
plete opposition  to  facts  within  the  patient's  range  of  knowledge.  An  im- 
portant question  is  whether  the  patient  can  correct  his  morbid  ideas  by 
mental  effort  or  is  entirely  subjugated  by  his  delusional  states.  Finally, 
the  tendency  to  improvement  or  the  reverse  should  be  indicated. 

Physiognomy  of  the  Patient. — Formerly  it  was  considered  suf- 
ficient to  describe  a  patient  as  of  the  nervous,  lymphatic,  or  sanguine 
temperament,  and  this  has  a  certain  value,  but  a  better  conception  of 
the  physical  status  is  to  be  had  from  a  study  of  the  physiognomy  of  the 
individual.  Based  upon  embryological  conditions  and  formulated  with 
some  precision  by  Lombroso,  Dejerine,  Weismann,  F5r^,  and  others, 
we  can  recognize  a  type  of  degenerate  or,  preferably,  defective  individ- 
uals, from  whom  are  largely  recruited  the  neurotic,  the  insane,  and  the 
criminal  classes. 

The  marks  of  this  type  are  called  the  stigmaia  of  degeneracy y  and 
may  be  divided  into  the  morphological  and  the  functional. 

Morpholofirical  Stigrniata. — Commencing  at  the  crown  of  the  head, 
the  whorl  of  hair  at  the  vertex  which  normally  is  close  to  the  median 
line  may  be  widely  displaced  or  duplicated.  The  cranial  conformation 
is  often  abnormal  in  outline,  capacity,  or  dimensions.  The  occipital 
protuberance  and  ridges,  the  frontal  eminences,  and  the  mastoid  processes 
are  usually  excessively  developed.  The  fo/cial  angle  is  reduced,  the 
contour  of  the /ac6  asymmetrical,  the  lower  jaw  disproportionately  large 
and  prognathic.  The  hard  palate  is  sharply  vaulted,  the  denial  arcades 
narrow,  disproportionate,  saddle-shaped,  or  angular  and  badly  articulated ; 
the  t^eth  defective,  misplaced,  with  sometimes  persistence  of  milk-teeth 
late  in  life.  The  ears  are  disproportionate  in  size,  misplaced,  mal- 
formed, particularly  at  the  root  of  the  helix,  which  may  bifurcate,  or 
the  tragus  and  anti tragus  aj^  misplaced,  while  the  concha  is  crumpled 
or  has  a  tendency  to  stand  out  widely  from  the  head.  The  eyes  show 
notable  defects,  extreme  refraction  anomalies,  squints,  different  colored 
irides,  and  disproportionate  lids  and  palpebral  openings.  Deviation  of  Uie 
nose,  septal  dejormitieSy  harelip^  cleft  palate,  remnants  of  branchial  clefts  in 
the  neck  or  in  front  of  the  ears,  and  the  presence  of  other  teratological 
deficiencies  are  frequent  in  this  class  of  persons. 

On  the  part  of  the  trunk,  spina  bifida,  sacral  growths  of  hair,  deep 
sternal  furrows  and  concavities^  or  disproportion  between  thorax  and 
abdomen  are  to  be  notwl. 

ITie  Extremities. — The  upper  and  lower  limbs  may  l>edispn)ix)rtioned 
to  each  other  or  to  the  trunk.  They  may  he  niismated  in  length  and 
development.  The  hands  and  feet  may  be  too  small  or  too  lnrj]:<'.  There 
is  often  a  tendency  to  left-hjinde<lness  and  left-sided  ovenlevelopment. 
Deformities  of  the  fingers,  such  as  synda(»tyly,  |>oly(laetyly,  deviations, 
distortions,  excessive  length  or  shortness,  espwially  undersize  of  the 
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ring  and  little  fingers  as  compared  with  the  rest  of  the  hand,  are 
common  in  degenerates. 

The  genitalia  in  the  male,  besides  a  general  lack  of  growth,  are  fre- 
quently developmentally  defective,  presenting  hypospadias,  epispadias, 
extrophy  of  the  bladder,  cryptorchidism,  congenital  phimosis,  scrotal 
fissure,  etc.;  while  in  the  female,  imperforate  hymen,  double  vagina  and 
uterus,  and  hypertrophied  clitoris  and  labia  are  not  rare. 

Taken  as  a  wholcy  the  degenerate  physique  is  often  marked  by  a 
diminished  stature  and  an  inferior  vigor.  Many  neurotic  males  present 
the  general  body  conformation  of  the  opposite  sex,  including  sloping, 
narrow  shoulders,  wide  hips,  excessive  pectoral  and  pubic  adipose 
deposits,  with  a  lack  of  masculine  hirsute  and  muscular  marking.  The 
female  may  present  masculine  characteristics,  and  in  each  case  the 
opposite  sexuality  may  be  further  manifest  in  the  actions,  dress,  man- 
ners, voice,  and  mental  qualities  of  the  individual.  Both  sexes  may 
retain  the  physical  attributes  of  childhood, — infantilismy — ^and  in  these 
cases  the  mental  development  is  always  retarded. 

On  the  part  of  the  skin,  albinism,  melanism,  and  multiple  nevi  are 
sometimes  degenerate  accompaniments.  A  general  lack  of  thorough 
development  in  the  dermal  structures  is  manifested  by  defective  hair 
and  nails  and  simplicity  in  the  papillary  lines  of  the  finger-tips. 

The  ftinctionaJ  stigrmata  of  degeneracy  show  themselves :  (1) 
Menially  J  in  defective  mind  qualities.  These  vary  in  degree  from  idiocy 
to  simple  retardation  of  speech  development,  in  aberrant  mental  and 
moral  tendencies,  among  which  may  be  enumerated  destructiveness, 
wilfulness,  indecency,  deceit,  and  sometimes  extreme  acuteness  and 
even  precocity  in  limited  fields.  Genius  is  essentially  abnormal  how- 
ever valuable  it  mav  be  to  the  individual  and  to  the  race.  It  is  oft;en 
attended  by  many  of  the  physical  stigmata  of  defect. 

(2)  PhysioaUyy  may  be  mentioned  backwardness  in  walking,  stam- 
mering, incontinence  of  urine,  merj'^cism,  color-blindness,  deaf-mutism, 
perverted  tastes,  and  cravings  leading  to  alcoholism  and  other  stimulant 
addictions.  Perversions  of  the  genesic  sense,  marked  by  sexual  crimes 
and  debasing  practices,  are  also  common.  Degenerates  have  frequently 
a  lack  of  adaptability  to  their  environment,  and  so  more  or  less  strongly 
depart  from  the  type  and  tend  to  extinction,  subjugated  by  the  law  of 
survival  of  the  fittest. 

In  estimating  the  various  marks  of  degeneracy  it  is  clear  that  very 
few  of  them,  taken  alone,  would  justify  the  classification  of  their 
possessor  among  the  defectives,  and  it  is  true  that  a  very  great  many 
of  the  minor  stigmata  may  be  present  in  a  given  case,  associated  with 
strong  mental,  moral,  and  physical  attributes.  All  of  them,  from  cleft 
palate  to  moral  imbecility,  are  referable  to  defective  development. 
However,  in  the  presence  of  numerous  indications  of  physical  defect 
we  are  entitled  to  expect  the  association  of  their  mental  and  neural  an- 
alogues.    Hence  their  importance  to  the  neurologist. 

The  mental  condition  of  the  patient  should  not  be  overlooked. 
Disturbances  in  the  psychic  sphere  are  very  common  in  nervous  dis- 
orders and  often  overshadow  them.     Persistent  depression  or  excitement 
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oat  of  proportion  to  their  causes,  and  debmons  and  halludnaiions  that 
may  or  may  not  be  properly  recognized  and  corrected  by  the  patient, 
require  close  scrutiny.  Especially  in  hysteria  are  we  confronted  by  a 
train  of  mental  symptoms,  attitudes,  and  reactions  that  may  easily  be 
confounded  with  insanity  or  which  actually  carry  the  patient  over  the 
rather  broad,  dividing  neutral  ground  into  the  realm  of  alienism.  Loss 
of  self-controlj  irritability,  increased  emotionalism,  and  vague  or  formulated 
apprehensions  are  the  ordinary  concomitants  of  neurasthenia  and  psych- 
asthenia.     Many  cerebral  diseases  j)roduce  unconsciousness. 

Sleep  in  nervous  patients  is  one  of  the  most  important  practical 
considerations.  If  it  is  disturbed,  seek  the  cause,  remembering  that 
habits  of  wakefulness  are  easily  formed.  Distressing,  formulated,  and 
repeated  dreams  and  nightmares  are  the  neurasthenic's  portion  and  the 
expression  of  his  lowered  nervous  and  physical  tone.  Somnambidism^ 
nocturnal  urinary  incontinence  and  night-tefrors  are  the  common 
property  of  nervous  individuals  in  childhood.  Some  patients  find 
difficulty  in  falling  asleep,  others  in  remaining  asleep;  others  are 
simply  unrefreshed  upon  awaking.  The  selection  of  soporific  remedies 
and  the  time  of  their  exhibition  turn  upon  such  considerations. 

Memory. — Nearly  every  nervous  invalid  asserts  a  loss  of  memory, 
which  rarely,  however,  exists.  This  mental  faculty  varies  not  only 
greatly  in  individuals,  but  is  subject  to  great  modifications  in  a  given 
individual  under  diflerent  conditions  of  health  and  age.  To  the 
keen  perceptions  of  a  child  everything  is  novel,  is  deeply  imprinted 
in  the  mind,  and  is  rarely  forgotten.  Later  in  life  a  new  face  or  name 
is  no  rarity,  is  not  sharply  apprehended,  and  its  recollection  is  conse- 
quently difficult  or  impossible.  The  old,  in  part  for  this  reason,  re- 
member their  early  experiences  better  than  more  recent  happenings. 
In  physical  ill-health  and  in  conditions  of  mental  abstraction  or  intro- 
spection, as  in  hypochondria,  hysteria,  and  neurasthenia,  the  alleged 
loss  is  really  a  lack  of  the  mental  concentration  that  constitutes  the 
essential  basis  for  good  memory.  In  such  cases  this  may  be  demon- 
strated by  a  few  questions  on  remote  j)ersonal  happenings,  which  will 
usually  be  recited  with  extreme  minuteness  and  detail.  A  loss  of 
memory  may  embrace  a  certain  definite  j)eriod  of  time.  When  this 
occurs  as  a  result  of  head  injury  or  the  action  of  some  of  the  poisons, 
notably  the  carbon  gases,  it  may  extend  for  some  time  anterior  to  the 
cause,  as  well  as  for  a  period  following  the  cerebral  accident.  In  many 
delirious  conditions  the  patient  recalls  his  experience  vaguely  or  in  a 
dream-like  manner. 
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CHAPTER  11. 
THE  GENERAL  PHYSICAL  EXAMINATION- 

Present  Condition. — What  has  gone  before  prepares  the  way  foi 
a  thorough  physical  examination.  Whenever  possible,  the  clothing  of 
the  patient  should  be  entirely  removed,  as  study  of  the  physical  human 
outlines  is  most  valuable.  Without  this  step  spinal  deviations,  chest 
deformities,  lack  of  symmetry  in  the  limbs,  or  other  serious  defects  of 
the  most  important  diagnostic  character  may  escape  notice.  Upon 
sketch  outlines  of  the  human  figure  supplied  in  text-books  and  by 
dealers  abnormalities  of  form  and  function  may  be  indicated  with  pre- 
cision. No  lesion  is  too  slight  to  be  overlooked,  and  no  assertion  of 
functional  health  is  to  go  unquestioned.  Remote  conditions  are  not 
infrequently  causal  of  central  disturbance,  and  central  mischief  is  mani- 
fested by  peripheral  states.  The  nutritive  process  may  first  engage 
attention. 

The  Alimentary  Tract. — The  condition  of  the  teeth  in  relation  to 
mastication  and  abnormalities  of  position  or  evidence  of  inherited 
syphilis,  the  color  of  the  ffums  with  reference  to  anemia  or  evidences  of 
metallic  poisoning,  such  as  the  blue  line  of  lead  and  the  sponginess  of 
mercury  and  phosphorus,  can  be  noted  at  a  glance.  Particular  atten- 
tion is  to  be  directed  to  the  tongue.  Aside  from  indicating  the  state 
of  the  stomach,  it  may  give  important  evidence  of  nervous  diseases. 
The  fine  fibrillar  twitching  of  general  paresis  and  bulbar  palsy,  the 
tremor  of  alcoholism,  the  contortions  of  chorea,  the  lack  of  motility  and 
atrophy  in  labioglossolaryngeal  paralysis,  and  tlie  deviation  on  protru- 
sion in  hemiplegia  are  positive  signs  of  great  value.  Very  often  the 
patient's  breath  furnishes  information.  Alcohol,  various  drugs,  in- 
cluding mercury  and  some  systemic  diseases,  notably  diabetes,  give 
peculiar  odors  to  the  expired  air.  Catarrhal  and  pyemic  states  of  the 
mouth  and  nasopharynx  are  usually  attended  by  some  fetor  of  the 
breath.  Difficulties  in  swallowing  are  very  significant.  Abnormalities 
of  appetite  for  food,  gastric  and  intestinal  indigestioriy  constipation,  and 
rectal  conditions  are  significant  in  many  ways.  Attacks  of  colic,  vomit^ 
ing,  diarrhea,  and  rectal  tenesmus  have  sj)ecial  bearing  on  the  condition 
of  the  reflex  spinal  centers.  The  condition  of  spleen  and  livery  as  in 
acute  and  malarial  infections  and  chronic  alcoholism,  may  give  important 
indications  of  constitutional  and  local  states  that  have  a  relation  to  the 
nervous  phenomena  under  investigation.  Displacement  of  the  abdomi- 
nal viscera,  such  as  en tero ptosis,  is  considered  very  imjx)rtant  in  certain 
cases. 

The  Respiratory  Organs. — In  the  nasal  and  pharyngeal  spaces 
inflammations,  new  growths,  or  irritation  zones  may  furnish  the  starting- 
point  for  neurotic  states  of  the  most  varying  nature,  as  hysterical  sneez- 
ing, spasmodic  asthma,  and  pronounced  neurasthenia.     Laryngeal  and 
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pharyngeal  palsies  and  spasms  require  a  careful  topical  examination. 
In  the  condition  of  the  lungs  and  pleurce  we  seek  for  local  explanation 
of  various  symptoms,  such  as  respiratory  pain  and  oppression,  costal 
neuralgia,  continuous  cough,  or  for  the  evidence  of  tubercular  deposits, 
explanatory,  perchance,  of  a  cachexia  that  might  otherwise  be  errone- 
ously referred  to  nervous  depression. 

Circulatory  Apparatus. — The  condition  of  the  heart  is  revealed 
only  by  a  thorough  physical  examination  of  its  position,  size,  action,  and 
valvular  competency.  The  condition  of  the  arteries,  patent  to  the  eye 
in  a  tortuous  temporal,  to  the  finger  in  radial  atheroma,  should  be  still 
more  extensively  investigated  in  the  femoral,  brachial,  carotid,  and  other 
superficial  regions.  The  condition  of  the  blood-pressure y  as  shown  by 
arterial  tension,  on  the  two  side3  of  the  body,  near  the  heart,  and  at  a 
distance,  is  worthy  of  careful  study.  It  enables  one  to  draw  analogical 
conclusions  as  to  the  circulatory  apparatus  of  the  central  nerve-organs. 
The  sphygmomanometer  is  to  be  employed  in  all  cases  of  circulatory 
disturbance.  The  condition  of  the  arteries  is  the  best  index  of  the  real 
age  of  an  individual.  In  them  we  often  find  evidence  of  a  premature  decay 
out  of  all  relation  to  the  years  that  have  been  lived.  Sphygmographic 
tracings,  as  a  method  of  record  and  precision,  have  their  own  value.  The 
pulse,  by  its  lack  of  rhythm,  particularly  by  a  tendency  to  great  variation 
in  its  rate,  depending  upon  slight  exciting  causes,  often  shows  the  unstable 
nerve-tone  of  the  patient  or  a  general  asthenia.  FlushingSj  mottlings, 
local  anemias  and  edemas  are  vivid  expressions  of  angioneurotic  dis- 
turbances. The  blood  must  be  examined  for  parasites,  hemoglobin,  and 
corpuscular  conditions.  The  severe  anemias  have  a  very  important 
relation  to  brain  and  spinal  symptoms.  A  marked  leucocytosis  attends  in- 
flammatory and  purulent  processes  affecting  the  brain  and  spinal  cord. 
The  presence  of  cholin  in  the  blood  is  frequent  in  diseases  marked  by 
degeneration  of  nervous  tissues  and  in  epilepsy.  Of  very  great  diag- 
nostic importance  is  an  examination  of  the  spinal  fluid  obtained  by  spinal 
puncture.  The  various  bacteria  associated  with  inflammatory  processes 
may  thus  be  demonstrated,  and  in  degenerative  conditions  of  brain  and 
spinal  cord,  especially  in  general  paresis  and  locomotor  ataxia,  a  marked 
increase  in  the  cytological  contents  of  this  fluid  is  almost  invariably  found. 
The  examination  of  both  blood  and  spinal  fluid  by  the  Wasseitnann  and 
Xoguchi  methods  is  essential  in  any  case  where  syphilis  is  a  possible 
etiological  factor. 

The  temperature  may  be  greatly  modified  by  nervous  diseases. 
Organic  brain-lesions  may  upset  the  balance  between  the  therm otaxic 
and  thermogenic  centers,  producing  either  a  very  high  or  a  markedly 
subnormal  body-heat.  In  hysteria  a  very  high  range  of  temperature  is 
sometimes  noted  without  the  usual  concomitants  of  fever.  In  cerebral 
hemorrhage,  basilar  meningitis,  and  brain  tumor  the  temperature  is  often 
1k»1ow  the  normal.  Early  in  cerebral  hemorrhage  the  ))aralyze<l  side 
presc^nts  usually  a  disproiK)rtionate  eh'vation  of  a  dejrnK*  or  more  of  heat 
<»ver  the  opiK)site  half  of  the  body,  as  is  shown  even  by  axillarv  teni- 
jM»ratures.  The  temiM»rature  of  the  jiaralyzed  side  later  becomes  sub- 
normal.    Slight  variations  of  the  central  normal  tenii)erature,  usually  in 


26  NERVOUS  AND  MENTAL  DISEASES. 

an  upward   direction,  are   frequently  observed   in   pure   neurasthenic 
states,  while  the  extremities  are  commouly  cold. 

The  Integument. — From  the  appearance  and  condition  of  the  cuta- 
neous expanse  much  is  to  be  learned  as  to  the  general  health  of  the 
individual  and  the  activity  of  his  physical  functions.  The  skin  may 
be  greatly  modified  by  nervous  maladies.  In  some  instances  tlie 
dermal  manifestations  make  up  the  major  part  of  the  disease,  or  the 
dermatosis  may  be  an  associated  feature  of  other  neurotic  disturbance. 
All  varieties  of  urticaria  are  of  frequent  occurrence  among  the  neurotic. 
Dermographia  and  the  tache  ch'^brale  of  meningitis  demonstrate  the 
vasomotor  irregularities.  Herpes  and  morphea^  limited  to  the  anatom- 
ical distribution  of  nerves  or  spinal  segments,  as  in  zoster  on  the  face, 
trunk,  or  limbs,  declare  the  nervous  involvement.  Nevi  are  apparently 
related  to  the  nerve  distribution  in  many  instances.  Chains  of  neuromata 
are  beaded  along  peripheral  nerves  with  or  without  cutaneous  discolora- 
tion. Neuralgias  of  long  standing  are  frequently  marked  by  dermal 
changes  of  increased  or  decreased  nutrition,  as  witness  the  thickening  of 
the  skin  of  the  face  in  neuralgia  of  the  fifth  cranial  nerve  and  the  subse- 
quent blanching  or  the  actual  loss  of  the  eyebrow  and  hair.  The  neuritides, 
if  of  a  severe  grade,  show  dermal  dystrophy  as  well  as  muscular  wast- 
ing. The  epithelial  structures  involved  may  take  on  increased  growth 
if  vascular  stasis  favor  increased  nutrition,  giving  rise  to  scaliness 
of  the  skin  and  increased  growth  of  the  hair  and  nails.  More  fre- 
quently atrophic  changes  follow ;  the  skin  is  thinned  and  glazed,  the 
epithelium  scant  and  poorly  protective  of  the  more  highly  organized 
subjacent  tissue.  The  hair  becomes  dry,  brittle,  and  sparse,  and  the 
nails  rough-ridged  and  sometimes  covered  with  overlapping  scales. 
Pigmentary  changes,  swelling,  and  blue  edema  are  not  iirfrequent  in 
hysteria.  The  enormous  thickenings  in  myxedema  and  acromegalia  are 
also  due  to  perverted  trophic  control. 

Genito-urinajy  Tract. — In  the  genito-urinary  tract  are  found 
many  conditions  bearing  an  intimate  relation,  both  causal  and  sympto- 
matic, to  nervous  diseases.  Some  of  them  are  overlooked  or  unknown 
to  the  patient,  and  others  receive  altogether  too  much  attention  at  his 
hands.  A  thorough  clinical  examination  of  the  urinCj  which  should  be 
quantitative  as  well  as  merely  qualitative,  is  best  made  from  a  sample 
of  a  carefully  measured  twenty-four-hour  collection.  It  shows  at  once 
the  eliminative  powers  of  the  organism  through  the  important  excretion 
outlet  of  the  kidneys.  A  lessened  output  of  urea,  or  the  presence  of 
albumin  or  sugar,  give  important  data  as  to  the  blood-state  and  may 
explain  grave  cerebral  manifestations,  such  as  convulsions  and  coma.  A 
very  low  specific  gravity  is  noted  after  hysterical  attacks.  A  large  quan- 
tity of  phosphates  and  oxalates  is  common  to  many  neurasthenic  condi- 
tions, and  an  ammoniacal  urine  is  usual  in  paretic  states  of  the  detrusor 
urinse.  After  an  epileptic  attack  the  specific  gravity  and  solid  con- 
stituents of  the  urine  are  increased.  An  excess  of  indican  is  found  in  many 
nervous  conditions  attended  by  inefficient  elimination. 

The  microscope,  besides  giving  evidence  of  organic  disease,  such  as 
nephritis,  pyelitis,  and  cystitis,  may  show  spermatozoa  from  a  relaxed 
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cimtrol  of  the  outlets  of  the  seminal  vesicles,  but  more  often  demon- 
strates tliat  the  deposit  considered  seminal  by  the  patient  is  devoid  of 
testicular  products. 

Anuria  in  nephritis  is  of  most  serious  import,  though  it  may  exist 
almost  indefinitely  in  hysteria  when  associated  with  persistent  emesis, 
whereby  the  uric  products  are  vicariously  ejected. 

The  state  of  the  kidneys  is  made  out  largely  by  the  investigation  of  the 
urinary  secretion,  but  the  bladder  and  ureters  are  open  to  more  proximate 
methods.  The  size,  expulsive  and  retentive  powers  of  the  bladder,  its  con- 
tents, and  the  condition  of  its  mucous  lining  are,  in  suitable  cases,  to  be 
investigated  with  precision.  I»ss  of  sphincteric  coivlrol  of  the  "bladder  in 
paraplegic  and  ataxic  conditions  is  usual,  while  in  meningitis,  and  in  com- 
atose states  generally,  retention  of  urine  is  to  be  expected  and  provided  for. 

The  external  genitals  rarely  give  much  information.  In  msX^preputial 
adhesions  and  accumulations  or  a  long  phhnotic  prepuce  may  be  the 
source  of  irritation  and  the  inciting  cause  of  general  nervous  phenomena. 
Here,  as  elsewhere,  any  abnormal  and  correctable  state  should  not  escape 
appropriate  attention.  This  is  emphatically  true  of  the  deeper-lying 
generative  organs  in  the  female.  Undoubtedly  undue  importance  has 
attached  to  them  and  much  ill-advised  meddling  has  been  bestowed,  but 
a  lack  of  integrity  on  their  part  should  certainly  engage  methodical 
treatment. 

The  genesic  sense  is  usually  blunted  or  completely  destroyed  in  ad- 
vance<l  locomotor  ataxia  and  spinal  lesions  which  cut  off  peripheral 
sensation.  It  is  reduced  in  all  depressed  physical  states,  whether  asso- 
ciated with  marked  nervous  phenomena  or  not.  On  the  other  hand,  the 
genital  reflex  may  be  accentuated  in  lateral  sclerosis  of  the  cord,  and 
priapism,  unattended  by  increased  desire,  may  be  a  troublesome  feature. 
In  injuries  to  the  cervical  portion  of  the  cord,  priapism  is  likewise 
common. 

The  question  of  sexual  irritation  and  overindulgence  calls  for  more 
than  ordinary  thought.  Excess  is  a  matter  purely  relative  to  the  indi- 
vidual and  his  condition  at  the  time  of  indulgence.  Overuse  of  any 
organic  function  is  shown  by  persistent  fatigue  and  irritable  prostration. 
This  may  here  furnish  us  a  working  criterion,  but  we  are  to  remember 
that  matters  have  already  gone  too  far  when  the  great  margin  of  natural 
reser\'e  power  has  been  overdrawn  and  even  temporary  debility  pro- 
duced. Thus,  an  amount  of  masturbation  or  sexual  indulgence  insig- 
nificant in  a  sturdy  individual,  is  sufficient  in  the  defective  neurotic  to 
induce  a  profound  depression. 

Spinal  puncture,  after  the  manner  of  Quincke,  is  a  very  important 
diagnostic  procedure  in  many  diseases  of  the  brain  and  spinal  cord. 
The  fluid  so  obtained  may  show  bacteria  of  infection  and  pathogenic 
characters ;  lymphocytes  and  blood-cells  in  inflammatory  and  hemor- 
rhagic conditions ;  spirochetes  in  syphilis ;  marked  increase  in  cellular 
elements,  especially  the  lymphocytes  in  locomotor  ataxia  and  general 
paralysis,  and  in  these  two  conditions,  the  Wassermann  and  Noguchi  tests 
are  often  positive,  even  when  the  bhKKl  gives  a  nc^tive  reaction.  It  is 
a  dangerous  procedure  in  brain  tumor,  and  should  then  be  employed 
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only  with  great  caution.  The  amount  of  intraspinal  and  intracranial 
pressure  can  be  roughly  inferred  from  the  force  of  the  escaping  stream. 
It  can  be  accurately  measured  by  attaching  glass  tubing  to  the  puncture 
needle  and  noting  the  height  to  which  the  fluid  mounts  in  the  vertical 
tube. 


CHAPTER  III. 


THE  MUSCULAR  SYSTEM. 

Motility. — It  is  a  rule  with  hardly  an  exception  that  nervous 
disorders  are  marked  by  errors  of  motility.  These  vary  from  a  condition 
of  slight  general  weakness,  or  paresis,  to  complete  loss  of  muscular 
power,  or  paralysis;  from  slight  tremor  to  rigid  contractions.  The 
character  and  distribution  of  the  muscular  difficulty  is  often  of  the  first 
importance  in  diagnosis  and  in  localizing  limited  lesions. 

The  staiion,  attUudey  and  gait  of  the  patient,  depending  as  they  do 
largely  on  muscular  force,  control,  and  activity,  ofl^n  furnish  most 
important  information.  The  contractu  red,  semiflexed  position  of  the 
upper  extremity  and  the  rigid  lower  limb,  swung  en  masse  from  the 
pelvis  with  dragging  toe,  mark  the  hemiplegic.    The  bowed  and  trotting 


Fig.  1.— Mathieu'B  haod-dynamometer  fitted  with  detachable  handles. 


gait  of  paralysis  agitans  ;  the  stamping  and  sprawling  of  tabes  dorsalis ; 
the  steppage  or  high  knee-action  with  dangling  feet  that  results  from 
multiple  neuritis ;  the  spastic,  rigid,  and  trembling  legs  of  paraplegia ; 
the  dangle-leg  of  anterior  poliomyelitis,  and  the  cerebellar  stagger  tell 
their,  own  story.  Minor  peculiarities  are  no  less,  but  rather  more, 
imj)ortant.  The  spinal  rigiditj'  and  constant  guarding  against  jars  that 
dominate  the  attitudes  and  gait  of  the  subjects  of  spinal  injuries ;  the 
distorted  features  of  cranial-nerve  palsies,  athetoid  movements,  choreic 
twitchings,  restlessness,  slight  limps,  awkwardness,  attitudes  of  Umbs, 
trunk,  or  head  long  or  customarily  maintained,  have  one  and  all  a 
significance  that  can  not  be  overestimated. 

Reduced  Motility. — For  testing  muscular  strength  numerous  re- 
cording instruments  are  available.  In  the  hand-dynamometor  of 
Mathieu  we  have  a  simj)le  means  of  testing  the  grasp,  and  by  fitting  it 
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with  light  handles  attached  at  either  end  it  can  be  employed  in  various 
ways  to  test  the  muscular  groups  of  the  upper  and  lower  extremities. 
The  examiner  always  has  in  his  own  person  a  check  upon  the  records  of 
the  patient  When  one  handle  is  attached  to  a  hook  in  the  floor,  the 
lifting  power  of  the  back,  the  1^,  or  the  arms  is  readily  ascertained. 
Readings  on  such  an  instrument  are  of  the  greatest  value  for  clinical 
records  and  as  a  means  of  comparison  at  future  times. 

But  without  any  such  instrument  the  physician  can  roughly  test  every 
group  of  muscles  by  opposing  the  eiforts  of  the  patient.  To  examine 
flexor  and  extensor  muscles  of  the  wrist,  elbow,  and  shoulder,  instruct  the 
patient  to  resist  your  efibrts  to  communicate  motion  to  the  respective 
joints.  The  same  can  be  done  in  the  lower  extremity  with  the  ankle 
and  the  knee.  The  hip  is  tested  by  having  the  patient  mount  a  chair, 
ascend  stairs,  and  raise  the  limb  to  a  horizontal  position.  Both  hands 
of  the  examiner  grasped  by  those  of  the  patient  as  vigorously  as  possi- 
ble enables  the  physician  to  compare  their  strength. 

In  hysterics  and  malingerers  it  is  sometimes  difficult  to  feel  that  full 
efibrts  have  been  put  forth,  and  in  other  instances  muscular  exertion  is 
inhibited  by  pain  or  tenderness.  In  these  cases  particularly,  the 
muscular  tests  may  be  advantageously  varied  and  repeated  by  securing 
a  large  number  of  movements,  such  as  having  the  patient  stand  on  one 
foot,  rise  on  the  toes,  stoop,  crouch,  lift  chairs,  and  execute  other  tasks 
when  he  is  not  conscious  of  the  purpose  in  view.  Small  movements  of 
the  fingers  are  very  clearly  studied  as  the  patient  buttons  his  clothing  or 
handles  difl*erent  objects,  which  may,  with  design,  be  placed  in  his  way. 

Where  the  degree  of  feebleness  is  slight,  it  perhaps  is  manifest 
simply  as  fatigue  after  exertion  or  in  walking  a  comparatively  short 
distance.  In  some  cases  muscles  which  at  first  register  considerable 
strength  are  rapidly  exliausted  by  a  few  full  contractions.  In  others 
initial  efforts  are  weak,  but  quickly  increase  to  a  normal  power,  making 
it  needful  to  always  take  an  average  of  several  tests. 

The  limits  of  the  paralysis  or  paresis  must  be  precisely  noted,  whether 
confined  to  a  single  muscle  or  muscle  group,  to  the  distribution  of  a 
single  nerve  or  group  of  nerves,  to  a  single  limb,  to  the  face,  to  one  side 
of  the  body  or  to  more.  If  the  involvement  is  wide-spread,  it  will  prob- 
ably vary  in  degree  in  different  regions,  and  this  is  also  of  importance. 
The  terms  monoplegia,  hemiplerfiay  paraplegia,  and  diplegia  are  employed 
respectively  as  the  face  or  a  single  extremity,  the  lateral  body-half  with 
the  corresponding  limbs,  both  lower  extremities,  or  both  sides  of  the  body 
are  involved. 

Not  only  is  it  necessary  to  record  the  strength  of  the  muscles  under 
examination,  but  also  the  manner  in  which  they  perform.  For  all  pre- 
cise movements,  complete  balance  of  muscular  action — sifnergy — is  a 
prerequisite.  If  the  flexors  of  a  joint  are  weakened,  the  extensors  not 
only  fail  to  execute  their  function  with  exactness,  but  their  strength  is 
also  diminished  and  the  resulting  volitional  movement  is  weak  or  clumsy 
in  c<»nscK|uence.  In  cxmditions  marked  by  errors  of  sensation,  especially 
by  im|Kiirment  of  the  muscular  sense  which  gives  a  knowledge  of  the 
position  of  our  members  and  enables  us  to  estimate  weight,  movements 
become  uncertain.      This  uncertainty  is  generally  exaggerated   if  the 
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movements  are  not  guided  by  the  eye.  IncoordincUion  of  movement 
results.  This  is  sought  for,  and,  if  present,  is  demonstrated  by  having 
the  patient,  with  closed  eyes,  touch  given  points,  either  on  his  own  person 
or  elsewhere,  as  by  bringing  the  index  tips  of  both  hands  together, 
touching  the  tip  of  his  nose,  the  lobe  of  his  ear,  or  the  finger  of  the 
examiner.  In  the  lower  extremity  we  ask  him  to  touch  a  given  object 
with  the  point  of  the  foot  or  reproduce  with  the  other  the  position  given 
a  limb  by  the  examiner.  In  making  this  last  test  it  is  necessary  to 
avoid  furnishing  the  patient  such  information  as  might  come  from  con- 
tact with  the  bed  or  personal  clothing.  Standing  with  the  eyes  closed 
and  the  feet  together,  reducing  the  base  of  support,  is  often  attended,  in 
spinal  and  other  nervous  diseases,  with  swaying  of  the  body  and  a  ten- 
dency to  fall.  This  constitutes  static  dtaxia,  and  is  known  as  the  Romberg 
sign.  It  may  be  graphically  recorded  by  attaching  a  marking-point 
to  the  patient's  head,  which  traces  his  ataxic  movements  on  a  prej)ared 
surface  held  at  the  proper  level.  Having  the  patient  walk  Imckward 
with  closed  eyes  or  stand  on  one  foot  increases  the  ataxia. 

Incoordination  may  be  very  great,  so  that  the  blindfolded  patient 
does  not  come  within  several  inches  of  his  nose  in  his  attempts  to  touch 
it  with  his  finger,  and  has -no  certain  knowledge  of  the  position  of  his 
limbs  under  the  bed-covering  except  as  he  informs  himself  by  sight. 
While  standing,  he  may  fall  at  once  if  his  eyes  are  closed,  or  even  reel 
in  his  chair. 

The  following  example  of  ataxic  writing  shows  incoordination  very 
clearly,  and  indicates  another  important  test  of  muscular  balance  : 


Fig.  2.— A  specimen  of  ataxic  handwriting. 


Increased  Motility. — Perhaps  motility  in  nervous  disorders  is  more 
frequently  excessive  than  deficient — that  is,  beyond  the  purposes  of  the 
patient.  Paretic  conditions,  too,  are  not  infrequently  associated  with 
irregular  and  involuntary  muscular  movements. 

Tremors  are  the  accompaniment  of  overexertion  and  emotion  in 
health,  but  often  become  significant  symptoms  of  nervous  disturbance 
and  disease.  A  tremor  that  exceeds  six  to  the  second  is  called  rapid, 
one  below  that  rate  slow  or  moderatey  while  the  amplitude  of  the  muscu- 
lar vibration  or  excursion  is  indicated  by  the  adjectives  fine  and  coarse. 
Tremors  occur  sometimes  during  complete  rest,  as  in  paralysis  agitans^ 
or  only  when  the  involved  muscles  are  called  upon  to  act — the  ^*  voli- 
tional "  or  "  intention  "  tremor,  as  in  multiple  sclerosis.  While  tremors 
may  involve  the  entire  muscular  system,  as  is  oftx?n  the  case  in  exophthal- 
mic goiter,  they  may  be  restricted  to  a  single  limb  or  group  of  muscles, 
to  a  single  muscle,  or  even  to  a  few  muscle  fibrils.  This  last  constitutes 
dLfibritlary  tremor y  or,  rather,  fibrillary  spasm,  because  it  is  usually  devoid 
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of  rhythm,  and  presents  only  one  or  a  few  irregular  twitchings  under 
the  integument.  They  may  sometimes  be  provoked  by  stroking  or  tap- 
ping the  surface  or  putting  the  muscle  into  operation. 

Eshner,^  as  a  result  of  an  extended  series  of  experiments,  con- 
cludes :  (1)  All  muscular  movements  are  made  up  of  a  series  of 
elementary  contractions  and  relaxations,  which  may  be  appreciable  as 
tremors  in  conditions  of  both  health  and  disease.  (2)  The  differences 
between  different  tremors  are  of  degree  rather  than  of  kind — i,  e.,  no 
form  of  tremor  is  distinctive  of  any  one  disease  or  group  of  diseases. 
(3)  No  definite  relation  exists  between  one  form  of  tremor  and  any 
other.  (4)  The  frequency  of  movement  is  in  inverse  ratio  to  the  * 
amplitude  and  vice  versa.  (5)  Habitual  movements  are  performed 
with  greater  freedom  from  tremor  than  unusual  movements.  (6)  There 
is  no  material  difference  between  the  movements  of  the  two  sides  of  the 
body,  except  as  related  to  proposition  5. 

In  teding  for  tremor  the  patient  is  directed  to  stretch  out  the  arms 
with  the  fingers  extended  and  separated  as  widely  as  possible.  The 
difficulty  becomes  at  once  apparent,  or  is  felt  as  a  thrill  by  the  exam- 
iner's hand  grasping  the  wrist  or  placed  against  the  finger-tips  of  the 
patient.  Care  must  be  exercised  not  to  mistake  the  origin  of  the  tremor, 
as  vibrations  of  the  head  and  extremities  may  be  communicated  from  a 
distant  point.  Again,  tremor  in  the  tongue  and  face  is  best  shown  when 
the  patient,  with  closed  eyes,  protrudes  the  tongue  vigorously  for  a  few 
moments.  Intention  tremors  are  usually  best  shown  when  the  patient 
attempts  to  carry  a  ftdl  glass  of  water  to  the  lips,  to  write  with  a  pen, 
or  to  execute  other  delicate  coordinate  movements.  By  means  of 
registering  apparatus  a  tracing  of  the  tremor  may  be  obtained  in  a 
graphic  manner,  and  for  this  purpose  the  sphygmograph  may  sometimes 
be  employed.  The  following  specimen  of  writing  in  a  case  of  paralysis 
agitans  most  clearly  shows  the  amplitude,  rhythm,  and,  by  timing  the 
effort,  the  rate  of  the  tremor : 

Fig.  3.~Speciinen  of  handwriting  showing  tremor  of  paralysis  agitans. 

Spasms. — When  a  muscle  or  group  of  muscles  contracts  more  or  less 
energetically  without  the  conscious  intention  of  the  individual,  it  consti- 
tutes a  iipasm,  and  is  clonic  or  tonic  as  it  is  frequently  repeated  or 
steadily  continuous.  A  painful  spasm  is  usually  called  a  cramp,  though 
a  facial  sjiasm,  accompanied  with  jKiin,  receives  the  now  classical  dosig- 
natir>n  of  tic  douloureux. 

Long-continued  spasm  leads  to  contracture^  a  condition  in  which  the 
mu.sc»le  eventually  l>ecom(»s  structurally  shortened.  Contractures  follow, 
also,  through  natural  tonus,  when  a  muscle  is  for  a  long  time  un<)pjK)sed 
by  it«  physiological  antagonist.  PoMpIegic  moreinnitH  sometimes  follow 
bniin-lesions  of  long  standing.  The  paralytic  jK)rtions  of  the  iMxly 
manifest  ]H»culiar  involuntary  movements,  which  may  vary  from  slight 

1  "Jour.  ExpcT.  MchI.,"  181^7. 
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twitchiiigs  of  a  choreic  character  to  the  never-ceasing,  purposeless  activity 
shown  in  athetosisy  where  the  fingers  and  toes  work  in  a  tentacle-like,  or 
ameboid,  manner.  Voluntary  efforts  usually  increase  these  athetoid 
movements.  In  hemiplegia,  at  times  the  paralyzed  members  duplicate 
the  voluntary  motions  of  the  sound  side,  producing  asmdaled  movements. 
They  are  particularly  likely  to  occur  under  instinctive  action,  such  as 
stretching  and  yawning,  or  under  strong  voluntary  efforts  with  the  sound 
side,  as  in  the  attempt  of  a  right-handed,  right-sided  paralytic  to  write 
with  the  left  hand. 

Oonwlsiona  consist  of  more  or  less  widely-distributed,  persisting  or 
repeated  spasms,  associated  usually  with  disturbed  or  abolished  con- 
sciousness. They  are  symptomatic  of  numerous  cerebral  disorders, 
injuries,  and  intoxications.  We  speak  of  them  as  being  general  when 
the  entire  body  is  affected,  or  local  when  the  convulsive  movements  are 
confined  to  a  limited  portion  of  the  muscular  system,  as  the  face,  hand, 
or  lower  extremity.  Local  convulsions  are  frequently  styled  tTocfeonfan, 
especially  if  marked  by  progressive  extension  to  adjacent  muscles,  with 
tardy,  slight,  or  no  involvement  of  consciousness.  The  initial  spasm  or 
sensation  of  such  fits  is  called  the  signal  symptom^  indicating  fairly  the 
cerebral  center  in  which  the  muscular  storm  arises.  Convulsions  are 
tonic  or  clonic,  as  the  spasms  of  which  they  are  made  up  are  long  main* 
tained  or  frequently  repeated. 

The  careful  investigation  of  a  fit,  and  the  importance  attaching  to  its 
details,  their  order  of  appearance  with  all  associated,  precursory  and 
sequential  phenomena,  have  already  l)een  touched  upon.  When  these 
clinical  facts  must  be  learned  from  lay  persons  even  of  the  most  intel- 
ligent character,  the  difficulties  are  often  insurmountable.  In  some 
cases  a  trained  medical  man  or  a  well-instructed  nurse  must  remain 
with  the  patient  for  the  purpose  of  getting  a  complete  description  of 
the  attack. 

In  rare  cases  the  ordinary  muscular  tone  is  abnormally  increased — 
myotonia.  This  gives  rise  to  a  condition  analogous  to  a  tonic  spasm, 
and  voluntary  effort  is  thereby  delayed,  as  in  Thomsen's  disease,  and 
to  a  lesser  degree  in  paralysis  agitans. 

Reflexes. — In  the  muscular  reflexes  we  have  a  series  of  signs  which 
give  information  regarding  both  the  spinal  centers,  and  the  nerve-paths 
above  and  below  these  centers.  They  have  great  diagnostic  value  and 
localizing  importance.  A  knowledge  of  the  spinal-cK)rd  segments  to 
which  they  belong,  and  of  the  anatomical  relation  of  these  segments  to 
the  vertebral  bodies  and  spinous  processes,  with  the  association  of  muscle 
and  sensory  areas,  forms  the  basis  of  spinal  localization. 

A  muscular  reflex  action  is  the  result  of  a  peripheral  stimulation 
reaching  motor  spinal  centers  and  thence  centrifugjilly  manifest  in  a 
contraction.  Thus,  in  the  pupil,  the  stimulation  caused  by  light  falling 
on  the  retina  travels  by  the  sensory  limb  of  the  reflex  arc  to  the  medul- 
lary  center,  and  there  calls  forth  energy  which  flows  down  the  motor 
limb  and  causes  pupillary  contraction.  A  blow  on  the  patellar  tendon 
stimulates  centripetally  the  lumbar  center,  and  a  contraction  in  the 
extensor  muscles  of  the  leg  results  in  the  "knee-jerk.*'  The  normal 
activity  of  the  reflexes  requires  not  only  the  integrity  of  the  center  and 
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both  limbs  of  the  reflex  arc,  but  a  proper  ai-sociation  of  tlie  center  and 
the  hijrher-lyiiig  cerebral  levels.  Any  block  or  interruption  in  either 
limb  of  tlie  arc,  or  the  destruction  of  the  spinal  center,  abolishes  the 
reflex.  At  the  Siime  time  it  is  a  general  rule  that  patholngical  conditions 
interfering  with  the  free  communication  between  spinal  center  and  cere- 
bral cortex  tend  to  increase  the  reflex  manifestations  of  tlie  cord.  Mon- 
skow '  poinbs  out  that  in  brain  lesions  the  hypertonus  and  reflex  excite 
ability  are  more  marked  the  nearer  the  lesion  approaches  the  spinal 
cord,  and  Bergman '  shows  that  a  cortical  lesion  may  be  entirely  unat- 
tended by  increased  reflexes.  In  man,  however,  the  absolute  destruction 
of  all  such  communication — in  other  words,  complete  division  of  the 
cord — produces  aWlition  of  muscle  reflexes  below  the  level  of  the  lesion. 
Sensitiveness  in  the  part  tested  is  ordinarily  attended  by  an  increase  of 
reflex  irritability,  as,  for  instance,  in  rheumatism. 

Reflexes  have  been  variously  described  as  skin,  superficiiil,  deep,  ten- 
don, muscular,  and  organic,— distinctions  that  have  no  especial  clinical 
value.  Many  of  them  can  be  inhibited  voluntarily  by  the  patient,  and  all 
require  complete  passivity  on  hia  part  for  their  proper  investigation. 
.Some  only  appear  as  a  result  of  disease.  As  a  rule,  the  muscle  under  ex- 
amination must  be  slightly  stretched,  and  then  the  blow  or  passive  motion, 
which  suddenly  increases  its  tension,  gives  rise  to  the  reflex  movement. 

The  contact  or  threatened 
contact  of  any  object  with  the 
eyelids  or  conjunctivse  causes 
u  jxtlpfbral  refiex — the  closing 
of  the  eye. 

A  mipra-orlnial  reflex  has 
l»et'n  described  by  McCarthy. 
It  is  elicited  by  percussing 
over  the  .supra- orbital  nerve 
either  at  the  point  where  it 
eniei^s  or  somewhat  higher 
up  in  its  field,  and  consists  of 

a    fibrillary   twitching   of  the  | 

orbicularis   pjilp^'brarum.       It  Fig.  ^.-Method  of  eiidung  ib 

should  not  be  confounded  with 

the  palpebral  reflex.     It  is  absent  in  severe  injury  or  disease  of  the 

facial  and  of  the  fifth  cranial  nerves.* 

The  puplllarff  reflex  is  manifest  under  several  conditions:  (1)  If 
the  eyes  have  been  closed  for  a  few  moments  and  then  suddenly  opened 
in  a  stn>ag  light,  or  if  in  a  dark  room  a  Ixtam  of  light  is  thrown  U{>on 
them,  the  dilated  pupils  quickly  contract.  (2)  The  normal  eye  shows 
:i  decided  pupillary  contraction  if  focused  on  a  near  object — say,  at  eight 
inches — afWr  Iwing  directe<l  at  a  distance  of  over  twenty  feet.  This 
Ijitt<tr  is  sonietimeH  callcfl  the  ciliarif  reftej;  Thesi-  normal  reactions  are 
variously  mcNiiflcd  by  disease.  They  may  be  simply  slu^ish,  thev  mav 
!«■  entirely  absent,  or  they  may  be  (lis.i(>ci;itcd.     In  loronintor  ataxia 

'  "(ichim  PiithoU)gie,"  liiO.'i,  II.  AiiEige. 
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34  NERVOUS  AND  MENTAL  DISEASES. 

and  in  paretic  dementia,  when  the  posterior  portions  of  the  cervical  cord 
are  sclerosed,  the  pupils  usually  are  narrowly  contracted.  They  then 
reapond  to  efforts  of  visual  accommodation  only,  and  are  quite  insensi- 
tive to  light.  This  is  known  as  the  Argt/U- Robertson  pupU.  Rarely 
tlie  opposite  condition  has  been  noted  in  other  diseases.  The  action  of 
certain  drugs  on  tlie  pupil,  as  opium  and  belladonna,  is  always  to  be  kept 
in  mind  when  looking  for  this  reflex,  and  the  eyes  must  be  separately 
observed,  as  only  one  may  l>c  a£[ecte<l.  The  patient  must  not  be  allowed 
to  close  the  eyes  vigorously  in  testing  for  the  pupillary  reflex  to  light,  as 
^is  act  causes  the  pupils  to  dilate,  though  covered  by  the  lids.  In  cer- 
tain conditions,  when  a  portion,  usually  one-half,  of  the  retina  is  blind  or 
insensitive,  a  narrow  ray  of  light  made  to  fiill  upon  this  part  of  the  optic 
nerve,  by  being  thrown  obliquely  through  the  pupil,  causes  distinct  con- 
traction. Wernicke  fir»t  pointed  out  that  this  occurred  only  when  the 
lesion  causing  hemianopsia  was  situated  back  of  the  geniculate  bodies 
in  the  optic  radiation  or  in  tlie  visual  centers,  and  the  condition  is  known 
as  Wemich^s  sign.  (3)  Sharp  pinching  of  the  skin  on  the  side  of  the 
neek  and  severe  pain  in  general  cause  a  dilatation  of  the  pupil. 

The  jaw^erk,  or  mandibular  reflex,  is  produced  best  by  placing  a 
ruler  or  similar  oliject  on  the  lower  incisor  teeth  while  the  mouth  is 

partially  opened,  and 
striking  down  upon 
it  with  a  percussion 
hammer.  This  is 
followed  by  a  quick 
contraction  of  mas- 
seter  and  temporal 
muscles,  and  usually 
by  the  active  closing 
1  of  both  eyes. 

The  pharyngeal 
reflex  is  the  spasmodic 
action,  familiar  to 
every  one,  jiroduced 
by  tickling  or  strok- 
ing with  any  object 
the  faueial  pillars  or 
tlie  walls  of  the 
pharynx,  and  sotiip- 

Flg.lS.-Melhodof  Blloitini!thBell)nir.]erk.  timeS    eVeH    the     Soft 

palate  or  bnpp  of  the 
tongue.  It  is  commonly  al>sent  in  liysleria.  Patients  who  have  been 
subjected  to  much  local  pharj-ngeal  treatment  simetimes  acquire  much 
tolerance  of  manipulation  and  control  this  reflex  completely. 

In  the  upper  cxtretmtiat  there  are  a  large  number  of  muscle  reflexes 
which  may  be  elicited  by  striking  on  the  insertion  tendon  after  so 
placing  the  member  that  the  muscle  under  investigation  is  put  in 
moderate  passive  tension.  Unless  the  patient  completely  relaxes,  it 
may  be  quite  impossible  to  demonstrate  the  reflex,  and  it  is  often  diffi- 
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cult  to  secure  this  relaxation  even  in  well-intentioned  personBj  unless 
their  attention  is  ilistractetl. 

The  various  portions  of  the  deUolds,  pectoralis  major,  trapezius,  ser- 
ratvs  ffutj/niw,  and  scapular  muedtx  may  be  made  to  react  in  this  way 
under  the  percussion  hammer  in  mast  persons,  but  are  much  more  active 
in  neurotics  and  in  those  spinal  diseases  marked  by  increased  reBexes. 
With  the  arm  extended  and  supinated,  a  tap  at  the  insertion  of  the 
bkept  causes  a  flexion  movement  at  the  elbow.  The  flexors  of  the  tortst 
and  fingers  similarly  respond  while  the  extremity  is  in  this  position.  A  tap 
on  the  lower  end  of  the  radius  actuates  the  supinator  longus,  giving  in 
marked  cases  a  flexion  movement  of 
the  elbow. 

With  the  elbow  flexed,  as  by  allow- 
ing the  arm  to  hang  over  the  back  of  a 
chair,  the  triceps  is  actuated  by  a  tap 
above  the  point  of  the  elbow.  With 
the  forearm  shghtly  pronated  and  the 
hand  hanging,  as  in  the  usual  position 
on  a  chair-arm,  the  tvrisl  and  finger 
extensors  can  be  similarly  examined. 
Of  the  small  muscles  of  the  hand,  only 
the  palmarie  brevis  can  readily  be 
brought  into  play  in  health.  This  is 
done  by  making  pressure  over  the  pisi- 
form bone  and  lower  end  of  the  ulna 
with  the  thumb  and  forefinger,  and 
causes  a  grooving  in  the  ulnar  border 
of  the  hand  just  above  this  point. 

In  some  spastic  cases  the  passive 
sharp  flexing  of  fingers  and  wrist  may 
develop  a  wrist  chnus,  consisting  of 
rapidly  repeated  movements  of  exten- 
sion and  flexion  at  the  joint,  which 
tend  to  persist  as  long  as  gentle  ten- 
sion is  maintained  by  the  examiner 
upon  the  extensors. 

On  the  dorsum  of  the  trunk  there 

t        a  L-   u      I,    1  FIR.  S.-M«h™l  of  fllldtliiR  lh«  knee-jerk 

arc  a  senes  of  reflexes  wtiich,  below  iiudr«iur<iri'ii.Kiii'rJ«mirwuik'9iu«ihu<i. 
the  scapuls,  are  not  of  much  diag- 
nostic value,  and  which  can  usually  be  demonstrated  by  stroking,  pinch- 
ing, or,  preferably,  percussing  the  muscular  musses.  Anteriorly,  with  the 
patient  lying  supine  and  the  abdominal  wall  relaxed,  a  tap  on  the  costal 
cartilages  on  either  aide  of  the  xiphoid  depression  causes  a  dimpling  or 
lateral  movement  at  this  point,  called  the  epigastric  reflex.  A  similar  tap 
on  the  costal  border  in  the  nipple  line,  acting  through  the  abdominal  oblique 
miLscle.  produces  the  abdomiiud  reflex,  most  notiteable  at  the  umbilicus, 
which  is  promptly  drawn  toward  tbe  side  |)ercusscil  and  in  the  oblique 
direction  indioatwl.  Sharply  .broking  the  liitci-sil  nl«l.>niinid  surface 
with  the  nail  or  handle  of  the  |>«T<-nssi< .11  hanimer  will  frcquemly  be 
foun<)  the  best  mode  of  eliciting  this  reflex. 
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In  the  lower  extranities  we  find  that  a  series  «if  taps  aloDg  the  ori^n 
of  the  great  gluteal  tntiscU,  when  the  patient  is  erect  or  prone,  are  followeti 
by  contractions  in  corresponding  segments  of  that  muscle,  and  a  tap  near 
the  anterior  superior  spinous  process  starts  the  tensor  facice  lal(e  femoris. 
The  knee-jerk,  or  patellar  reflex,  being  easily  examined  and  frequently  modi- 
fied by  disease,  is  one  of  the  most  important  of  the  muscle  reflexes.  It 
is  elicited  generally  by  having  the  patient  cross,one  knee  over  the  other 
while  sitting.  The  under  limb,  with  the  knee  at  a  right  angle,  should 
support  the  upper,  which  gently  rests  over  it  with  all  muscles  relaxed.  A 
smart,  quick  blow  with  an  object  of  some  ounces'  weight,  aa  with  the  back 
of  a  thin  book  or  the  ulnar  border  of  the  hand,  upon  the  patellar  ligament 
or  just  above  the  patella,  is  followed  by  a  contraction  of  the  anterior  thigh- 
muscles,  causing  the  suspended  foot  to  move  forward  an  inch  or  two.  If 
the  patient  is  in  bed,  the  limb  to  be  examined  may  be  lightly  placed  over 
its  extended  fellow,  crossing  it  at  the  knee,  and  then  the  blow  employed, 
or  with  the  patient  on  his  side,  the  knees  partly  flexed,  the  same  thing  may 
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be  done.  When  difficulty  is  encountered  in  securing  this  response,  it  is  to 
be  remembered  that  unless  the  muscles  are  fully  relaxed  the  patient  may 
inhibit  the  phenomenon,  or  that  it  may  be  so  slight  as  to  escape  attention. 
If  the  patient  be  placed  on  a  high  chair  or  on  the  edge  of  a  table  so  that  the 
legs  are  pendent,  and  at  the  same  time  his  attention  be  diverted,  the  jerk 
may  usually  at  once  be  shown.  It  can  also  be  reinforced,  as  described  by 
Jendrassik,  by  having  the  patient  grasp  some  object  vigorously  with  his 
hands,  or  by  merely  clenching  his  hands  at  the  time  the  tendon  is  struck. 
In  children  or  very  nervous  cases  this  reinforcement  may  be  secured  by 
directing  the  patient  to  forcibly  grasp  the  examiner's  hand.  It  should 
only  be  considered  abolished  when,  thus  reinforced,  with  the  limbs  un- 
clothed, the  eyes  closed,  and  the  unemployed  hand  of  the  examiner  upon 
the  rectus  femoris,  no  response  can  be  detected.  Similar  plans  of  rein- 
forcement are  of  value  in  testing  other  reflexes,  and  serve  to  divert  the 
patient's  attention. 
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In  some  cases^  where  the  reflex  activity  is  pronounced,  by  pushing  the 
patella  sharply  downward  when  the  limb  is  extended  a  rectiis  reflex  is  pro- 
duced. If,  upon  continued  downward  pressure,  a  number  of  rhythmic 
contractions  ensue  and  are  disposed  to  continue,  we  have  the  rectics 
clonus.  Taps  over  the  insertions  of  the  adductor  group  and  over  the 
tendons  of  the  knee  flexors,  in  cases  marked  by  increased  reflexes,  produce 
corresponding  muscular  contractions. 

In  conditions  of  reflex  or  myotatic  irritability ,  if  the  knee  be  extended 
and  the  foot  strongly  flexed  dorsally,  a  sharp  tap  on  the  up{>er  and  outer 
portion  of  the  leg,  over  the  extensors  of  the  foot,  causes  a  contraction  of 
the  calf-muscles,  and  this  response  is  called  thefi*ont'tap  contraction.  With 
the  foot  in  the  same  position,  a  tap  upon  the  Achilles  tendon  causes  an  ex- 
tension of  the  ankle-joint.  If  there  is  doubt  about  the  presence  of  the  heel' 
tendon  reflex^  place  the  patient  on  a  chair  in  the  kneeling  posture,  direct 
him  to  grasp  the  chair-back  firmly,  make  slight  pressure  over  the  ball  of 
the  foot  to  extend  the  tendon  and  use  the  percussor.  The  early  absence 
of  this  reflex  in  sciatica  and  locomotor  ataxia  renders  its  examination  im- 
portant. The  peroneal  muscles  likewise  resjK)nd  when  properly  percussed, 
the  foot  being  first  turned  somewhat  inward  to  put  them  on  the  stretch. 

Ankle-clonus  or  foot-clonus  is  tested  by  sharply  flexing  the  foot  dorsally 
with  the  knee  almost  extended,  and  consists  in  rhythmic  movements  of  the 
foot  upon  the  leg,  caused  by  repeated  contractions  of  the  calf-muscles. 
They  persist  usually  as  long  as  pressure  is  maintained  against  the  ball  of 
the  foot.  Sometimes  it  can  best  be  developed  by  having  the  patient,  as  he 
sits,  place  the  foot  beside  the  chair  in  such  a  way  that  the  weight  of  the 
limb  is  supported  by  the  point  of  the  foot.  The  clonus  movement  then 
causes  the  extremity  to  dance. 

A  paradoxical  persistent  contraction  is  occasionally  found  when  the 
ends  of  a  muscle  are  suddenly  and  passively  approximated.  For 
instance,  when  the  foot  is  passively  flexed  on  the  leg,  a  tonic  contraction 
of  the  anterior  tibial  muscles  takes  place.  All  other  muscle  reflexes 
are  momentary,  and  occur  under  conditions  of  extension. 

Tickling  or  stroking  the  plantar  surface  gives  rise  usually  to  well- 
known  contractions  of  a  wide-spread  character,  known  as  the  plantar 
reflex.  They  may  be  confined  to  the  flexors  of  the  toes.  Instead  of 
flexion  the  toes  may  sharply  extend,  particularly  the  great  toe,  consti- 
tuting the  important  toe-sign  of  Babinski,  found  only  in  disordered, 
usually  degenerative,  conditions  of  the  pyramidal  tracts.  Oppenheim 
elicits  this  reflex  by  deeply  and  forcibly  drawing  the  handle  of  the  \yeT- 
cussion  hammer  or  the  finger  ends  behind  the  inner  border  of  the  tibia 
in  the  lower  third  of  the  leg.  Gordon,^  of  Philadelphia,  has  discov- 
ered also  that  very  deep  pressure  of  the  calf  muscles  will  in  similar 
cases  produce  an  extension  movement  of  the  toes,  and  claims  that  it  is 
found  in  cerebral  lesions  when  the  Babinski  may  be  absent.  During  the  first 
two  years  of  life  extension  of  the  toe  is  the  normal  response.  Bechterew* 
descril)es  an  analogoas  reflex  respoase  found  in  similar  cases  induced  by 
extending  the  foot  at  the  ankle-joint  and  passively  but  vigorously  flexing 
all  the  toes.     This  manipulation  is  followed  by  involuntary  extension  of 
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toes,  an  upward  movement  of  the  entire  foot,  and  in  extreme  cases  by 
flexion  of  knee  and  hip. 

When  the  skin  on  the  inner  side  of  the  thigh,  or  when  the  scrotum 
is  sharply  stroked  or  pinched,  the  corresponding  testicle  is  more  or  less 
actively  drawn  toward  the  pubic  arch  by  the  cremaster  muscle.  This 
eremaMeric  reflex  must  not  be  confounded  with  the  slow  contraction  of 
the  dartos  tunic  of  the  scrotum,  of  which  it  is  entirely  independent 

The  sphincters  of  the  bladder  and  bowel  act  reflexly  upon  the  contact 
of  any  foreign  body,  and  the  destruction  or  serious  impairment  of  these 
Hphinder  reflexes  is  attended  by  incontinence.  The  sphincter  reflex  of  the 
bladder  is  tested  by  the  introduction  of  a  sound,  noting  the  presence  or 
absence  of  the  sphincteric  grasp.  A  finger  inserted  in  the  rectum  dis- 
tinctly feels  the  anal  sphincteric  reflex y  if  present.  Pinching  or  prick- 
ing the  skin  about  the  anus  causes  an  anal  reflex  consisting  in  a  pucker- 
ing of  the  mucocutaneous  margin  of  the  bowel  outlet,  and  this  may 
also  be  attended  by  a  distinct  sphincteric  contraction. 

When  the  corona  glandis  penis  is  pinched  a  contraction  may  be  felt 
by  the  examiner  in  the  perineum  due  to  contractions  in  the  bulbo-cav- 
ernosus  muscles.  This  is  called  the  virUe  reflex j  and  by  some  writers  is 
thought  to  be  an  evidence  of  potentia  coeundi. 

In  general,  we  may  say  :  r'ir»t,  that  tiie  Argyll-Robertson  phenome- 
non, Wernicke's  sign,  iridoplegia,  ankle-,  wrist-,  jaw-,  rectus-clonus,  and 
Babinski's  sign  are  never  found  in  health,  and  are  valuable  objective 
signs  of  central  disease.  Second,  that  the  abolition  of  the  knee-jerk 
never  occurs  in  healthy  persons,  and  that  the  abolition  of  the  sphincter 
reflexes  is  strongly  indicative  of  central  disease.  Third,  that  the  aboli- 
tion of  the  pharyngeal  and  plantar  reflexes,  with  increase  of  others,  is 
presumptive  of  hysteria.  Fourth,  that  a  moderate  intensification  of  all 
reflexes  frequently  indicates  neurasthenia.  Fifth,  that  the  abolition  of 
all  reflexes  in  a  given  anatomical  area  j)oiiits  to  histological  disease, 
either  central  or  jKTiphenil,  in  the  arcs  supplying  those  reflexes. 

It  should  be  {K>inted  out  that  in  iiysteria  and  neurasthenia  there  is 
sometimes  a  spurious  anldc-donus  that  may  be  misleading,  the  foot  mak- 
ing only  a  few  vibrations  upon  the  institution  of  the  test.  In  a  real  clonus 
the  repeated  contractions  are  confined  to  the  muscle  or  group  of  muscles 
related  to  the  individual  movement ;  in  spurious  clonus  the  antagonists  are 
also  active  to  some  extent.  In  this  condition,  too,  there  is  a  tendency  for 
the  reflexes  to  be  wide-spread,  so  that  a  tap  upon  one  patellar  tendon  may 
cause  both  legs  to  respond,  start  the  upper  extremities,  or  almost  convulse 
the  patient. 

Myoidenuiy  or  idiopathic  muscular  spasm,  is  produced  in  certain  irri- 
table conditions  by  sharply  striking  across  the  muscle  with  a  ruler  or 
similar  instrument,  causing  a  local  contraction  at  the  point  struck,  with 
a  bunching  up  of  the  muscular  tissue  that  persists  from  a  few  seconds 
to  several  minutes. 
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CHAPTER  IV. 
TROPHIC  CONDITIONS. 

The  significance  of  abnormal  variations  in  the  nutritional  conditions 
of  a  part  is  at  once  apparent  when  it  is  recalled  that  the  growth  and 
nourishment  of  all  the  structures  of  the  body  are  presided  over  by 
trophic  centers  acting  through  peripheral  nerves.  For  the  proper 
nutrition  of  skin,  muscle,  nerve,  and  bone  the  integrity  of  the  trophic 
center,  of  its  peripheral  path,  and  of  its  termination  is  essential.  In  other 
words,  the  anterior  spinal  cell  and  its  polar  prolongation  in  the  efferent 
nerve,  the  lower  motor  neuron,  can  not  be  injured  or  destroyed  without 
correspondingly  impairing  the  function  of  nutrition  in  its  area  of  distribu- 
tion. All  diseases,  therefore,  which  affect  the  anterior  spinal  gray  matter 
or  the  peripheral  nerves  are  symptomatized  by  trophic  changes  in  the  asso- 
ciated parts.  Further,  in  some  local  conditions  of  disturbed  nutrition, 
where  even  upon  minute  examination  of  trophic  cells  and  effereiit  nerves 
we  can  not  discern  any  abnormality  with  all  the  means  now  at  command, 
still  we  are  justified  by  analogy  in  supposing  some  modification  of  this 
trophic  energy,  some  dynamic  change,  some  perversion  of  the  function 
of  the  trophic  apparatus  relating  especially  to  its  center. 

It  is  also  evident  that  some  substances  act  as  stimulants  to  the 
trophic  centers.  This  is  seen  in  the  hypertrophies  of  acromegalia  and 
myxedema,  where  there  is  a  perverted  action  of  certain  ductless  glands. 
Other  agents,  as  perhaps  lead,  may  have  a  depressing  effect  upon  these 
centers.  The  blood-supply  of  a  part  and  its  nutrition  are  intimately 
associated.  The  vasomotor  and  trophic  apparatus  are  apparently 
mutually  dependent,  and  as  a  matter  of  clinical  fact  it  is  constantly 
observed  not  only  that  in  wasted  tissues  the  blood-supply  is  greatly 
reduced,  but  that  in  hypertrophic  states  the  vascularity  is  increased. 

When  the  trophic  apparatus  of  a  limb  is  involved,  the  various  tissues 
suffer  in  proportion  as  they  are  highly  organized.  Fibrous  tissue, 
cuticular  epithelium,  and  bone  are  but  slightly  modified,  though  their 
growth  and  repair  may  be  stopped,  while  the  more  vascular  and  highly 
organized  muscles  and  nerves  promptly  waste. 

The  Skin. — In  conditions  of  acute  trophic  irritation,  as  in  herpes 
zoster,  the  skin  becomes  injected,  red,  and  painful,  and  the  epidermis  is 
raised  in  blebs  or  bullae  filled  with  serum.  When  the  condition  is  one 
of  chronic  trophic  irritation,  the  skin  may  become  thickened,  infiltrated, 
boggy,  and  show  an  actual  hypertrophy  of  the  subcutaneous  areolar 
btructure.  The  epidermis  is  increased  in  thickness,  presenting  scales 
and  roughness,  with  an  increase  in  the  growth  of  hair  and  the  secretion 
of  sweat  The  nails  become  rough,  striated,  coarse,  and  grow  rapidly. 
Diminished  trophic  energy  is  marked  by  opposite  conditions.  The 
epidermis  is  thinned,  im{)erfect,  dry,  and  non-resisting  to  ordinary  wear  ; 
the  hair  becomes  brittle,  scant,  and  sometimes  turns  gray  ;  the  nails 
grow  slowly  and  imperfectly.  The  dermal  envel(){)e  closely  binds  the 
underlying  parts,  loses  its  pliability  and  softness,  and  prt»sents  a  reddish, 
purplish,  or  glistening  whitish  apj)earanc(». 
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The  muscles  show  disturbance  of  trophic  enervation  very  promptly. 
Acute  poliomyelitis,  or  division  of  a  peripheral  nerve,  is  followed  in  a 
few  hours  by  a  muscular  relaxation  that  is  quite  apparent,  and  in  a  few 
days  the  part  looks  wasted,  though  it  may  show  no  change  on  measure- 
ment. At  the  end  of  a  fortnight  a  lessened  size  can  be  easily  demon- 
strated. The  sarcode  elements  rapidly  alter  and  tend  to  disappear, 
finally  leaving  only  the  fibrous  constituents  to  represent  the  muscle  by 
a  band  of  dense  tissue,  which  shortens,  gradually  producing  contractures 
and  deformities. 

In  those  conditions  where  the  process  is  slower,  the  muscle  does  not 
change  en  maasey  but  is  gradually  invaded  by  the  atrophy  and  shows 
some  normal  fibers  very  late  in  the  disease  and  others  that  may  be 
actually  hypertrophied.  In  pseudohypertrophic  paralysis  the  muscles 
become  infiltrated  with  fat,  which  displaces  the  muscle  elements,  exag- 
gerates the  muscular  firmness  and  outlines,  and  gives  a  false  appearance 
of  strength. 

The  peripheral  nerves,  when  cut  off  from  their  trophic  centers  in  the 
anterior  Ispinal  gray  matter,  show  similar  degeneration.  Under  con- 
ditions of  trophic  irritation  they  present  proliferation  of  their  fibrous 
structures  and  general  thickening  of  their  trunks,  with  more  or  less 
disintegration  of  their  nobler  elements.  Optic-nerve  atrophy  is  a  visible 
instance  of  this  kind. 

The  lowly  organized,  almost  non- vascular  tendons  and  ligaments  in 
adult  cases  show  little  change  when  deprived  of  their  nerve-supply,  but 
even  bone  itself  becomes  less  resistant,  more  fragile,  and  somewhat 
rarified  under  these  conditions.  In  children  bony  growth  is  usually 
seriously  checked. 

The  trophic  condition  of  joints  in  nervous  affections  is  one  of  great 
interest.  In  tabes  dorsalis,  and  more  rarely  in  other  organic  diseases  of 
the  brain  and  spinal  cord,  as  in  progressive  spinal  muscular  atrophy  and 
cerebral  palsy,  great  changes  take  place  in  various  joints.  They  become 
enlarged,  enormously  distended  with  fluid,  and  the  bones  disintegrate 
without  any  painful  attending  symptoms.  This  condition  of  dystrophic 
arthropathy  was  first  clearly  recognized  by  Charcot,  and  the  articulations 
thus  affected  are  often  called  Charcot  joints.  Again,  arthritis  of  any 
character  may  be  followed  by  extensive  atrophy  of  the  muscles  above 
the  joint,  principally  those  of  extension.  This  arthritic  mttscular  atrophy 
in  which  the  muscles  waste,  but  conserve  their  electrical  and  reflex 
responses,  is  attributed  to  an  irritant  condition  which  arises  in  the 
inflamed  joint.  It  affects  the  trophic  spinal  centers,  and  thence  acts 
upon  the  nutrition  of  the  particular  muscles  physiologically  associated 
with  that  joint.  It  is  {M)sitively  known  tiiat  division  of  the  afferent  path 
from  the  inflamed  joint  to  tlie  spinal  center  j)ievents  the  atrophic  sequel. 

Decubitus. — In  acute  processes  involving  the  spinal  cord  an  acute 
bedsore  sometimes  appears  in  a  few  days,  and  may  completely  denude 
the  sacrum.  While  this  is  favored  by  pressure  due  to  the  position  of 
the  bodv  and  moisture  from  the  urinarv  incontinence  that  is  often 
present,  it  may  also  apj)ear  in(le|>endently.  Gross  cerebral  ler«o4is  are 
similarly  marked  in  some  cases  by  a  sloughing  of  the  buttocks,  and  this 
decubitus,  as  in  the  spinal  lesions,  is  doubtless  primarily  due  to  inter- 
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ference  with  the  trophic  control,  and  in  the  case  of  hemiplegia  affects 
the  paralyzed  side  only. 

Acute  cystitis  in  paraplegic  states,  the  low  resistance  of  the  tissues 
to  pressure  or  heat,  and  the  tardiness  of  repair  have  a  similar  significance 
and  add  greatly  to  the  difficulty  of  caring  for  such  patients. 

Symmetrical  limited  deposits  of  fat  and  pigment,  Raynaud's  disease, 
symmetrical  scleroderma,  and  scleroderma  in  the  form  of  striae  atrophica© 
following  the  nerves  are  clearly  due  to  trophic  disturbances,  and  are 
classed  among  the  trophic  neuroses. 

Local  conditions  of  trophic  impairment  may  be  a  part  of  general  ill- 
health  or  systemic  diseases,  and  may  in  some  cases  be  due  to,  but  should 
not  be  confounded  with,  them.  Disuse  will  also  produce  marked  nutri- 
tional changes  in  a  part,  as  inactivity  does  of  the  entire  organism, — 
a  fact  to  be  borne  in  mind  in  relation  to  neurasthenics,  hysterics,  and 
malingerers. 

CHAPTER  V. 

ELECTRICAL  CONDITIONS- 

Normal  muscles  and  nerves  respond  to  various  methods  of  electrical 
stimulation  in  a  precise  and  uniform  manner.  On  the  other  hand,  dis- 
eases which  modify  the  electrical  conductivity  of  nerves  or  their  muscle- 
endings  and  diseases  which  modify  the  electrical  stimulability  of  muscle- 
cells  produce  characteristic  changes  in  their  reactions  when  properly 
tested.  These  changes  are  of  very  great  diagnostic  importance.  We 
require,  for  a  reasonable  examination  of  this  nature,  first,  an  induced  or 
faradic  current  that  can  be  increased  from  zero  to  a  tetanizing  strength  ; 
and,  second,  a  constant  or  galvanic  current  of  at  least  fifty  volts'  strength, 
that  can  also  be  gradually  and  uniformly  increased  or  decreased  at  will 
or  internipted  at  pleasure.  The  first  is  supplied  in  many  convenient 
and  |>ortable  forms ;  the  second  by  about  thirty  active  Leclanch^  or 
equivalent  cells,  or  the  incandescent  lighting  circuit  niodified  by  a  pro[)er 
rheostat.  For  portable  purports  batteries  of  various  makers  containing 
from  twenty  to  fifty  cells  are  available.  Two  electrodes  are  neede^l,  one 
presenting  from  nine  to  twelve  square  inches  of  conducting  surface,  the 
other  fitted  with  an  interrupting  handle  by  whi(;h  the  o|>erator  can  easily 
control  the  current,  and  having  a  rounded  conducting  surface  about  one- 
half  inch  in  diameter. 

When  using  the  constant  current,  a  milliamperemeter  is  of  value  and 
for  purposes  of  rec*ord  almost  a  necessity.  Its  readings  show  the  amount 
of  current  in  circuit  at  the  particular  time.  It  is  to  lx»  remembered 
that  all  alterations  in  the  condition  of  the  test — such,  for  instance,  as 
drj-ness  of  the  electrodes  or  of  the  skin  of  the  patient — modify  the 
amount  of  electricity  requisite  to  secure  a  given  response.  Probably 
identical  conditions  cannot  Im?  secured  twice  in  succession.  All  ampere 
measurement  comparisons  are  therefore  relative  and  approximate.  Cells 
vary  so  much  in  activity  at  different  times  that  to  base  the  reconl  upon 
the  numl)er  used  is  futile.  Where  a  rheostat  is  employeil  in  controlling 
a  lighting  current  of  a  given  potential,  an  index  scale  can  be  arranged 
that  will  furnish  fairly  satisfactory  records. 
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A  unifurni  method  of  making  electric  tests  is  important.     The  ar- 
rangement of  electrodes  recommended  by  Erb  and  found  satisfactory  in 


all  instances  is  perhaps  the  best.  The  lai^  or  indifferent  dedrode 
thoroughly  moistened  in  warm  water,  with  which  it  is  also  well  to  wet 
the  skin,  is  apphcd  over  the  sternum,  where  the  absence  of  muscles  and 
of  much  sensitiveness  obviates  disturbing  features.  The  small  or  acHve 
dedrode,  fitted  with  ai]  interrupter  and  well  moistened,  is  tlien  placed 
over  the  nerve  or  muscles  to  be  examined,  and  the  current  allowed  to 
pass  (that  is  "made")  or  is  interrupted  (that  is,  "broken")  as  required. 
This  interference,  for  the  sake  of  brevity,  is  called  the  make  and  break 
of  the  constant  current. 

Id  Health. — The  nen^e-trunk — as,  for  instance,  the  ulnar  at  the 
elbow — in  a  healthy  person,  when  stimulated  by  a  mild  taradic  current, 
causes  all  the  muscles  to  which  it  is  distributed  to  contract  more  or 
less  vigorously  in  proportion  to  the  intensity  of  the  current  employed. 
It  is  to  be  particularly  noted  that  upon  alloiving  the  current  to  pass 
the  response  is  instantaneous,  and  that  the  muscular  contraction  at 
once  reaches  its  maximum  and  maintains  it  until  the  current  is  modi* 
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Bed.  This  phenomenoo  attends  stimulation  by  either  the  poative  or 
negative  faradic  pole  or  electrode,  but  the  negative  causes  a  slightly 
stronger  effect. 

If,  now,  the  comtant  current  be  substituted,  we  notice,  first  of  all,  that 
mild  currents  applied  to  the  nerve-b^nk  produce  no  response.     When 


H.  lambrlcatH' 


Flf  •.-N«rT»  «nd 
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the  current  is  sufficiently  increased  it  causes,  only  at  the  make  and 
break,  single  instantaneous  contractions  of  tlic  iiinorvattHl  niii.sclcs,  which 
as  quickly  subside.  Looking  closer,  we  notice  that  the  contraction  with 
the  negative  make — otherwise  the  cathodal  clowinp  contraction  (C.C.C.) — 
is  the  first  to  appear  as  the  current  is  gradually  increased,  tliat  next 
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comes  the  positive  make,  oranodnl  closing  contraction  (A.C.C),  followed 
in  turn  by  tlie  positive  break,  or  anodal  opening  contraction  (A.  O.  C), 
and  then,  finally,  by  the  nc^tive  break,  or  cathodal  o|»ening  contrac- 
tion (C.  O.  C).     Furtlior,  that  by  the  time  we  have  C.  O.  C,  A.  O.  C. 


M.  tricepi  (aipnt  loDgum) 


will  be  vigorous,  A.  C  C.  very  strong,  and  C.  C.  C  produces  a  con- 
stant tetanic  condition  lasting  as  lon^  as  the  current  tlows  wiien  once 
it  is  set  up  bv  the  make, — a  condition  culled  cuthotlnl  closing  tetanus 
(C.  C.  T.). 

The  con  tract  ions  from  stimidating  the  nerve-trunk  thiis  in  health 
ap]Kflr  in  the  following  onlcr:  C  C.  C.  A.C.C,  A.  O.  C,  and 
G.  O.  C,  iind  this  indicates  their  intensity  in  a  decreasing  order.  The 
important  point  to  constantly  bear  in  mind  is  that  tiie  ne^tive  make 
contraction  throuph  healthy  ner\'es  is  stronpcr  than  the  positive.  This 
fact  is  thus  formulated:  C.  C.  C.  ^  A.  C.  C. 

In  using  tlie  constant  or  galvanic  current  one  must  be  sure  of  the  pole 
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with  which  he  is  operating.  The  negative  pole  can  be  readily  determined 
by  bringing  both  metal  terminals  into  contact  with  a  piece  of  wet  litmus 
paper  which  shows  the  characteristic  acid  red  color  at  the  spot  touched  by 
the  negative  end.  Or  both  metal  terminals  of  the  conducting  cords  may 
be  placed  in  a  little  water.  The  decomposition  of  the  water  at  the  negative 
pole  is  evident  in  the  formation  of  numerous  fine  gas  bubbles. 

When  the  active  electrode  is  applied  over  the  belly  of  a  given 
mvscle,  a  muscular  contraction  is  set  up  by  the  faradic  current,  the 
same  as  that  produced  by  stimulating  the  nerve-trunk.  If  the  current 
be  not  too  strong  and  the  electrode  not  too  large,  the  effect  may  be 
limited  to  the  given  muscle,  or  to  a  portion  of  a  muscle.  Every  mus- 
cle may  also  be  actuated  by  the  galvanic  current  by  applying  the  active 
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Fig.  11.— Nerres  and  motor  points  in  lower  extremity. 

pole  on  the  point  corrt»sjK)nding*  anatomically  to  the  entrance  of  its 
motor  nerve.  A  familiarity  with  viotor  points  is  of  practical  importance. 
They  are  shown  in  the  accoin|)anying  diagrams.  Slight  variations  in 
their  location  are  common,  and  several  trials  are  often  required  to  find 
them.  It  is  well  to  mark  with  a  lead-iwucil  the  necessary  points, 
if  repeated  tests  are  to  l)e  employed.  The  galvanic  polar  reapomes 
are,  in  healthy  muscles,  identiad  with  thos(*  obtaincnl  through  the  nerve- 

trunks. 

In  Disease. — Diseases  changing  the  nutrition  and  structure  of  the 
lower  motor  neuron,  which  consists  of  the  spinal  cell-body  and  its  peripheral 
projection  and  termination  in  muscular  tissue,  aher  not  only  the  trophic 
conditions  over  which  the  neuron  presides,  but  also  interfere  with   its 
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electric  properties.  If  the  spinal  cell  be  destroyed,  or  its  peripheral 
filament  divided,  degeneration  follows  below  the  lesion,  in  both  the  nerve 
and  muscle,  with  loss  of  voluntary  control.  The  reactions  of  such  a 
nen-e  and  muscle  to  electricity  are  modified  in  a  highly  characteristic 


New.  itehiadietu 


M.  biceps  fern.  (cap.  long.) 
M.  biceps  fern.  (cap.  brer.) 


N.  peroneiu 


M.  gastrocnem.  (cap.  extern.) 


M.  soleus 


M.  flexor  haUucis  longus 


j  M.  gluteus  maximns 


M.  adductor  magnns 
M.  semitendinosus 
M.  semimembranosus 


N.  tibialu 


M.  gastrocnem.  (cap.  int.) 


M.  soleus 


M.  flexor  digitor.  comm.  longus 


N.  tibialu 


Fig.  12. — Nenres  and  motor  points  in  lower  extremity. 


manner.  They  present  the  reaction  of  degeneration  (R.  D.),  the  presence 
of  which  is  an  indubitable  sign  of  structural  change.  At  the  end  of 
about  a  week,  during  which  there  has  been  a  gradual  decrease  of  electric 
excitability  in  the  muscle  and  nerve  to  both  faradic  and  galvanic  shocks^ 
four  differences  become  manifest : 
First.  The  musek  responds  weakly,  sluggishly,  and  deliberately  to  fara* 

dism,  and  shows  a  tendency  to  maintain  the  contraction  after  the 

current  is  withdrawn.     This  is  the  modal  cliangv. 
Second.  The  nei^^e-ti'unk  loses  progressively  and  equally  its  resj)Oiisive- 

ness  to  both  galvanism  and  faradisin — a  quantitative  chanije. 
Third.     The  muscle  becomes  much  more  excitable  by  galvanism  and  much 

less  excitable  by  faradism,  which  latter  reaction  with  the  nerve- 
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truDk  responses  is  completely  lost  after  two  or  three  weeks.    This  is 
the  qualitative  charge. 
Fourth.  A  pohr  change  appears  in  the  muscle  about  the  secood  week 
when  directly  stlmuhited  by  galvanism.     It  is  now  found  not  only 
that  the  muscle  is  more  readily  caused  to  contract  by  the  constant 
current,  but  that  the  normal  mastering  strength  of  the  n^ative 
closing  contraction  over  the  positive  has  disappeared  and  that  the 
positive  closing  contraction  is  equal  to  or  greater  than  the  negative. 
Expressed  thus :  A.  C.  C.^  or  >  C.  C.  C.    Anodal  tetanus  {A.  T.) 
is  often  obtained.     This  polar  difference  continues  until  the  nerve 
either  regenerates  and  regains  its  normal  status,  or,  failing  to  recover, 
gradually  the  galvanic  irritability  subsides.     It  is  entirely  abolished 
with  all  other  electrical  responses  in  complete  degeneration. 
Should  recovery  take  place,  the  restitution  is  marked  ordinarily,  first, 
by  a  return  of  voluntary  control,  then,  by  the  appearance  of  galvanic 
and  faradic  excitability  in  the  nerve,  and,  last  of  all,  by  faradic  excita- 
bility of  muscle.     The  hyperexcitability  of  the  muscle  to  galvanism  and 


Fig.  IS.— t<«na  ind  molor  polnl 


the  polar  variations  from  the  normal  gradinilly  right  themselves  at  the 
Humc  time.  These  changes  and  the  patliologiml  pnxiess  in  nerve  and 
muwle  arc  shown  in  the  diagrams  (Fig.  14)  motlified  from  Krb. 

In  some  cases  we  find  a  partial  reaction  of  degeneration,  Hie   nerve- 
trunk  response  being  only  slightly  modified.     The  inverted  polar  formula 
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m  not  necessarily  preseut.  The  moet  essential  dement  in  the  reaction 
of  degeneration  is  the  modal  change, — the  slowly  appearing  muscular 
response, — so  at  variance  with  the  instantaneous  effect  produced  in  health. 
Next  in  importance  is  the  lessoned  faradic  control  of  the  muscle,  and,  last, 
the  polar  modifications.  The  variations  in  the  galvanic  and  faradic 
responses  in  disease  are  due  principally  to  the  fact  that  currents  of  a 
certain  strength  and  duration  are  required  to  actuate  the  changed  sarcode 
cells,  and  Ae  rapidly  interrupted  feradio  current  thereby  becomes 
inoperative.  The  galvanic  current,  if  interrupted  with  sufficient  rapid- 
ity, is  equally  powerless. 

In  some  conditions  is  found  a  simple  increfoe  or  decrease  of  electrical 
excitahUUy,  constituting  a  pure  quantitative  change.     In  those  diseases 
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where  the  muscles  seem  permanently  affected,  as  in  the  progressi\'e 
atrophic  myopathies,  the  responses  are  reduced,  but  are  proportionaie  to 
the  amount  of  healthy  muscular  fibers  remaining.  Some  spai^niodic  con- 
ditions, like  facial  tic,  present  an  increased  activity  to  electric  stimulation. 
There  is  increased  electrical  excitability  in  tetany  and  in  Graves'  dis- 
ease. In  myotonia  we  encounter  a  peculiar  electrical  response  called 
the  myotonic  reaction.  In  this  condition  there  is  normal  faradic  ex- 
citability of  nerves,  but  the  electrical  excitability  of  tlie  muscles  b 
greatly  enhanced  to  all  forms  of  current.  The  positive  and  negative 
closing  galvanic  contractions  are  nearly  equal  and  all  responses  are  tonic 
and  prolonged.  The  mechanical  excitability  of  tlie  muscles,  as  to 
blows,  is  similiirly  exa^erate<l.  In  myasthenia  gravis  the  muscular 
responses  are  rapidly  exhausted  by  rcpeate<l  stimu]ati<in  with  taradism 
or  galvanism.     They  gradually  lose  force  us  the  stimulus  is  rejx-ated, 
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and  in  a  few  moments  fail  completely,  but  reappear  after  a  short  rest. 
This  peculiarity  is  called  the  myasthenic  reaction. 

The  use  of  electricity  to  test  cutaneous  sensation  is  open  to  so  many 
errors  and  attended  by  so  much  difficulty  that  sitfipler  means,  always  at 
hand,  are  to  be  preferred.  In  those  feigning  complete  cutaneous  anes- 
thesia the  surprise  of  a  strong,  painful,  faradic  current  from  a  dry,  metal 
electrode  will  be  likely  to  unmask  the  deceit. 

When  the  active  electrode  is  placed  over  the  closed  eye  or  at  the 
temple,  the  make  or  break  of  constant  currents  is  attended  by  a  subjective 
sensation  of  light,  and  this  test  serves  to  show  the  activity  of  the  retina 
and  optic  nerve.  By  placing  the  indifferent  electrode  on  the  same  side 
of  the  neck,  one  eye  at  a  time  may  be  examined,  and  for  this  -purpose 
only  small  currents — from  two  or  three  cells  or  of  as  many  milliamperes 
— should  be  used.  In  the  same  way  either  auditory  nerve  may  be  tested 
by  placing  the  active  electrode  over  the  mastoid  or  before  the  tragus, 
the  negative  pole  producing  much  the  louder  sound. 

For  testing  the  nerves  of  tade  the  galvanic  current  is  a  prompt  and 
reliable  agent.  By  those  of  keen  perceptions  a  difference  between  the 
positive  and  negative  pole  can  be  distinguished.  For  the  ordinary 
purpose  of  taste  testing,  electrodes  ending  in  probe-pointed  metal 
terminals,  or  even  the  metal  ends  of  conducting  cords  held  to  the  tongue 
or  pharynx,  at  once  give  rise  to  an  acid  or  salty  taste,  which  is  quickly 
appreciated  by  the  patient.  One  or  two  cells  are  all  that  is  required, 
and  one  side  of  the  tongue  can  be  easily  compared  with  the  other  in 
lateral  lesions,  or  the  tongue  of  a  healthy  individual  will  furnish  a 
standard  when  needed. 

For  the  purpose  of  localizing  the  various  muscular  areas  in  the  motor 
zone  of  the  cerebnil  cortex  when  it  is  exposed,  surgically  or  otherwise, 
a  mild  faradic  current  is  used.  It  may  be  applied  to  the  brain  surface 
by  means  of  a  wire  or  pointed  metallic  electrode,  the  other  pole  being 
attached  to  a  broad  s|)onge  placed  over  the  sternum.  It  is  best  applied 
by  a  double  probe  electrode,  which  limits  the  faradic  action  to  a  definite 
area.  Such  a  current  thus  applied  causes,  in  the  related  muscular  per- 
iphery, similar  resj)onses  to  those  produced  by  faradizing  the  nerve-trunk, 
but  the  movement  hiis  more  of  a  pur|K)sive  or  gesticulatorv  character. 
These  responses  also  follow  an  extradural  application  of  the  ele(*trode. 


CHAPTER  VI. 

SENSORY  CONDITIONS. 

Modifications  of  sensation  are  among  the  commonest  conditions 
attending  nerve-lesions  and  functional  disturbance  of  the  neural  appa- 
ratus. It  is  well  to  have  a  prefatorj-  understanding  of  the  fact  that 
sensation,  of  whatever  variety  or  quality,  is  due  to  the  apprwiation  of 
temi)orar)'  motion  and  contact,  or,  in  simpler  terms,  that  all  sensations 
are  modifications  of  touch.  It  is  the  impact  of  luminous  and  sound- 
waves on  proj)erly  qualified  nerve  expansions  that  gives  rise  to  sensations 
of  sight  and  hearing.     The  contact  of  odorous  and  sapid  particles  stim- 
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ulates  the  sensations  of  smell  and  taste.  The  recognition  of  the  va- 
rious qualities  of  objects  in  contact  with  the  skin  gives  us  information  of 
size,  shape,  temperature,  hardness,  smoothness,  and  a  thousand  physical 
properties  of  the  external  world. 

Another  general  consideration  is  that  any  overstimulation  of  sensory 
nerves  is  painful.  That  which  is  so  readily  called  the  pain  sense  is  but 
the  subjective  recognition  of  this  overstimulation  coupled  by  instinct 
and  experience  with  the  concept  of  harm.  Thus  the  contact  of  a  sharp 
point  is  at  first  so  recognized  and  the  sense  of  pain  comes  when  the  pres- 
sure is  increased  and  the  stimulation  intensified.  It  can  not  be  doubted, 
however,  that  pain  and  thermic  sensations  have  courses  in  the  spinal  cord 
separate  from  tactile  impressions.  Extremes  of  heat,  cold,  pressure, 
noise,  light,  odors,  and  tastes  give  rise  to  pain  or  to  discomfort  analo- 
gous to  pain.  They  cause  automatic  or  conscious  efforts  of  avoidance 
and  self-preservation.  It  is  also  a  matter  of  common  experience  that 
sensations,  except  of  an  extremely  painful  character,  if  long  maintained, 
are  more  or  less  completely  ignored.  Therefore,  to  elicit  sensation  the 
motion  or  contact  must  be  temporary  or  repeated  after  distinct  intervals. 
Clothing  to  which  we  are  habituated  gives  rise  to  little  or  no  conscious 
sensation.  With  the  long  persistence  of  an  odor  there  is  a  gradually 
diminishing  perception  of  it.  On  the  other  hand,  the  sudden  stopping 
of  a  clock  or  other  familiar  and  disregarded  souncj  is  almost  startling. 

In  considering  the  various  qualities  and  modifications  of  the  sense  of 
touch  it  is  requisite  to  bear  in  mind  that  keenness  of  sensibility  varies 
greatly  not  only  in  different  cutaneous  areas  in  a  given  subject,  but  con- 
siderably in  different  individuals.  The  more  keen,  active,  and  intelli- 
gent the  make-up  of  the  subject,  the  quicker  and  more  precise  are  the 
responses.  To  all  tests  of  sensation  the  disadvantage  pertains  that  we 
are  dependent  upon  the  responses  of  the  person  tested  ;  so  that  such  tests 
are  only  partly  objective.  Sudden  extreme  pain,  however,  is  usually 
attended  by  certain  recognizable  signs,  such  as  change  of  countenance, 
quickened  pulse,  dilated  pupil,  pallor,  and  even  perspiration.  To  carry 
out  the  needful  tests  we  recjuire  the  intelligent  co(*)perdtion  of  the  patient, 
and  to  this  end  he  must  understand  exactly  what  is  sought.  In  order 
that  his  replies  may  depend  upon  his  receiving  information  through  the 
tested  source  alone,  the  eyes  should  be  bandaged  or  other  suitable  pre- 
cautions taken  to  prevent  their  use.  Check  tests  must  also  be  used, 
such  as  asking  "  what  is  felt "  when  nothing  is  applied,  or  by  using  some 
indifferent  object  in  place  of  the  one  which  the  patient  is  expecting,  as 
the  finger-tip  instead  of  the  pin  point,  requiring  him  at  the  same  time  to 
tell  what  it  is. 

The  attending  conditions  must  be  usual  and  natural.  It  is  useless  to 
test  the  sensibility  of  chilled  extremities  or  to  expect  reliable  replies 
from  the  stuporous.  In  many  instances,  moreover,  there  is  much  sensory 
disturbance  without  the  patient  being  aware  of  it,  as  in  hysteria  ;  or 
there  may  be  dissolution  of  the  various  qualities  of  the  sense  of  touch 
that  has  not  specially  attracted  his  attention,  as  in  syringomyelia. 

The  tactile  sense  enables  us  to  recognize  the  contact  of  objects  with 
the  skin.  In  a  crude  way  its  delicacy  may  be  tested  by  stroking  with 
a  feather  or  flake  of  cotton,  by  touching  lightly  the  ends  of  hairs  grow- 


i 


SENSORY  CONDITIONS.  51 

log  on  the  limbsy  or  by  ruder  contacts  when  the  sense  is  found  blunted. 
An  instrument  called  an  esthesiometer,  consisting  of  two  movable  points^ 
is  frequently  employed  in  testing  this  element  of  the  sense  of  touch.  A 
pair  of  compasses  answers  the  purJ)ose.  Observations  are  made  as  to 
the  least  distances  at  which  two  blunted  points  are  both  recognized  when 
brought  into  contact  with  the  skin  at  the  same  time,  and  in  a  line  parallel 
to  the  course  of  the  nerve  supplied  to  the  part.  These  distances  vary 
widely,  as  between  the  tip  of  the  tongue  or  finger  and  the  dorsum  of  the 
body.  The  following  average  measurements  will  serve  as  a  standard  of 
comparison,  or  if  the  sensory  disturbance  be  limited  to  one  side  of  the 
body,  the  opposite  corresponding  area  will  furnish  a  better  guide.  Dif- 
ferences, to  be  significant,  must  be  about  double  those  here  indicated  : 


Table  Showing  Obdixaby  Distances  at  which  Two  Points  abe 

Recognized. 

Tip  of  tongue  ....  1  mm.  (1-25  in.)        Tip  of  toes,  cheeks,  eyelids  .   .  12  mm. 

Tip  of  fingers  .    .   .   .2  ''  Temple     13    " 

Lips 3  **  Back  of  hands 30   " 

Dorsal  surface  of  fin-  Neck 35    '* 

gere 6  "  Forearm,  leg,  back  of  foot    .   .  40 

Tip  of  nose 8  "  Back 60-80 

Forearm 9  *^  Arm  and  thigh 80 
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Another  means  of  testing  the  tactile  sense  is  to  place  variously- 
shaped  objects  on  the  skin  and  to  ask  a  description  of  them,  or  to  trace 
letters  and  numerals  with  a  blunt  point.  The  so-called  stereognostic 
sense  is  a  complicated  faculty,  embracing  many  or  all  of  the  elements 
of  tactile  sense.  All  those  perceptions  of  the  qualities  of  an  object 
received  through  the  sense  of  touch  make  up  a  complex  enabling  its 
recognition  if  repeated  with  sufficient  frequency.  Thus  we  can  with 
cl(>se<l  eyes  rc*cognize  by  touch  all  familiar  objects.  In  certain  brain- 
states,  particularly  those  involving  the  sensori-motor  cortex,  and  perhaps 
in  a  more  limited  sense  the  jmrietal  area,  the  faculty  is  lost,  constituting 
a  state  of  dstereognosis  or,  better,  slereoagnoms. 

The  pain  sense  may  be  readily  investigated  by  using  a  pricking  pointy 
but  it  must  not  be  too  fine.  A  pointed  quill  or  toothpick  answers  well 
except  in  marked  analgesia.  The  patient  is  required  to  state  whether  a 
touch  or  a  painful  prick  is  recognized.  If  the  part  examined  be  hairy, 
pulling  on  a  few  hairs  with  the  fingers  or  a  forct^ps  elicits  a  sense  of 
pain  very  effectively. 

The  pressure  sense,  which  is  not  of  great  importance,  is  tested  by 
placing  on  the  skin  objects  of  the  same  size  and  external  character,  such 
as  Imlls  of  ei|ual  size  but  variously  weighted.  A  spring  instrument 
fitted  with  an  index  and  a  scale  is  also  used.  Where  the  extremities  are 
thus  tested  it  is  necessary  to  so  support  them  that  no  notion  of  the  pres- 
sure be  given  by  motions  communicated  to  the  joints  and  muscles. 

The  thermic  sense  can  be  quickly,  though  roughly,  examinee!  by 
first  breathing  and  then  blowing  on  a  part.  In  order  to  estimate  it  more 
exactly  it  is  best  to  use  test-tubes  filled  with  water  at  various  known 
temperatures.  Every  test  requires  that  considerable  surface  come  in 
contact  with  the  skin  for  a  few  moments,  as  the  integument  must  gain 


NEBl'Ol'S  AND  MENTAL  DISEASES. 


SENSORY  CONDITIONS. 


Auriculoleapcml  I T. 
.iDiill  occiidtat  C.  P. 


Pnurtor  Ublal  S.  P.   . 

Fig,  l«,— Cm«ceounlijtrHiutionofiieftn(»nerF]oirer) 


54  NERVOUS  AND  MENTAL  DISEASES, 

or  lose  heat  proportionately  before  the  exact  degree  of  temperature  is 
appreciated.  Within  a  few  degrees  of  the  ordinary  body  surface-tem- 
perature— namely,  80°  to  86°  F. — slight  changes  are  not  recognized  in 
health.  Below  this  to  freezing  and  above  it  to  about  150°  F.  a  varia- 
tion of  two  to  five  degrees  is  readily  perceived.  Inability  to  recognize 
temperatures  from  60°  to  70°  as  cool  and  86°  to  100°  as  warm  may 
be  considered  abnormal.  Such  a  condition  is  denominated  thetiTio-aneS' 
thesia,  and,  when  complete,  thermo-analgesia.  Those  parts  of  the  skin 
possessing  the  most  acute  tactile  sense  are  also  most  sensitive  to  heat. 

The  term  muscular  sense  is  used  in  two  ways : 

First.  It  refers  to  the  sensations  arising  in  muscles  themselves.  In 
a  painful  degree  this  occurs  in  a  cramp  or  in  a  tetanizing  faradic  con- 
traction. The  tension  on  muscles  and  tendons  is  no  doubt  subconsciously 
recognized  by  the  coordinating  mechanism,  and  it  is  only  when  these 
sensations  are  greatly  intensified  that  we  take  conscious  note  of  them. 

Second.  By  miutcular  sense  we  refer  to  the  ability  to  estimate  the 
weight  of  various  bodies.  This  ability  is  to  so  great  an  extent  a  result  of 
practice  and  varies  so  widely  among  healthy  persons  that  unless  great 
differences  of  weight  are  not  appreciated  the  test  gives  little  information 
of  value.  Balls,  such  as  those  employed  in  the  pressure  test,  can  be 
used,  or  attempts  made  to  repeat  a  fixed  number  on  the  dynamometer. 
When  the  sensation  of  tendons,  joints,  and  muscles  is  blunted,  not  only 
is  the  muscular  sense  reduced,  but  knowledge  of  the  position  of  the 
limbs  is  wholly  or  in  part  wanting  and  ataxia  is  present,  as  described 
under  Errors  of  Motility. 

In  certain  conditions,  notably  tabes,  snisation  is  retarded  and  the 
reaction  time  is  greatly  prolonged.  A  painful  impression,  as  by  the 
prick  of  a  pin  on  the  foot,  may  not  be  recognized  and  responded  to  for 
several  seconds.  In  such  cases  the  transmission  of  all  touch  sensations 
may  not  be  equally  slow.  We  prick  the  patient,  having  instructed  him  to 
say  "now''  as  soon  as  he  feels  the  needle,  and  note  the  inter\'al,  which,  in 
health,  is  a  small  fraction  of  a  second  only.  The  intelligence  and  prompt- 
ness of  the  patient  materially  affect  the  apparent  length  of  intervening 
time.  In  some  instances  a  single  prick  is  recognized  as  two  or  more,  or  a 
pmnful  impression  is  felt  at  a  distant  point, — a  referred  sensation,— or 
on  the  op{K)site  side  of  the  body  at  a  symmetrical  spot, — allocheiria. 

The  sensibility  of  bojies  and  joints  may  be  roughly  but  readily  tested 
by  resting  the  stem  of  a  vibrating  tuning-fork  at  those  points  where  they 
are  subcutaneous.     Normally  one  i>erceives  the  communicated  thrill. 

Complete  loss  of  sensation  is  properly  termed  anest/iesia.  Through 
usage  this  word  signifies  any  degree  of  blunted  sensjition,  and  is  qualified 
by  adjectives  such  as  partial,  complete,  or  slight,  as  the  case  may  require, 
and  further  limited  by  such  combinations  as  muscle  anesthesia,  tactile, 
thermic,  and  joint  anesthesia.  The  loss  of  the  sense  of  |)ain  is  called 
analgesia,  and  this  word  is  compounded  in  a  similar  way. 

A  most  painstaking  study  of  the  varieties  and  relations  of  the  ele- 
ments making  up  general  sensibility  has  been  made  by  Head,  who  for 
the  purpose  had  the  cutaneous  nerves  of  his  own  forearm  surgically 
divided.*      From   his  observations  it  is  evident  that  superficial   and 

1 "  Brain,"  1905  and  1908. 
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deeper  sensibilities  follow  diiTerent  afferent  fibers,  and  are  gathered  into 
a  comparatively  simple  complex  higher  up.  He  says :  "  The  sensory 
mechanism  in  the  peripheral  nerves  is  found  to  consist  of  three  systems : 

"  (I)  Deep  sensibility,  capable  of  answering  to  pressure  and  the 
movement  of  parts,  and  even  capable  of  producing  pain  under  the  influ- 
ence of  excessive  pressure  or  when  the  joint  is  injured.  The  fibers  sub- 
serving this  form  of  sensation  run  mainly  with  the  motor  nerves,  and 
are  not  destroyed  by  division  of  all  the  sensory  nerves  of  the  skin. 

"  (II)  Protopathic  sensibility,  capable  of  responding  to  painful  cuta- 
neous stimuli^  and  to  the  extremes  of  heat  and  cold.  This  is  the  great 
reflex  system,  producing  a  rapid,  widely  diffused  resjwnse,  unaccom- 
panied by  any  definite  appreciation  of  the  locality  of  the  spot  stimulated. 

"  (III)  Epicritic  sensibility,  by  which  we  gain  the  power  of  cuta- 
neous localization,  of  the  discrimination  of  two  points,  of  very  light 
touch,  and  of  the  finer  grades  of  temj)erature,  called  cool  and  warm." 

Sensation  may  be  intensified,  giving  rise  to  hyperesthesia  and  hyper^ 
algesia.  These  conditions  are  made  evident  by  the  usual  tests,  and 
require  no  extended  review. 

In  addition  there  are  a  host  of  purely  subjective  sensory  disturbances^ 
described  as  sensations  of  heat  or  cold,  numbness,  prickling,  crawling, 
creeping,  tingling,  heaviness,  deadness,  etc., — paresthesias.  Areas  so 
affected  may  show  no  alteration  of  sensibility  when  actually  tested. 
Paresthesise  usually  are  symptomatic  of  general  nutritional  states  or  of 
the  so-called  neuroses. 

Having  determined  a  localized  dysesthesia^  or  condition  of  disturbed 
sensation,  it  is  of  the  first  diagnostic  importance  to  outline  it  as  accu- 
rately as  possible.  Sensation  may  be  disturbed  by  lesions  which  involve 
sensory  paths  at  any  point  from  the  cerebral  cortex  to  the  terminal 
organs  in  the  muscles  and  skin.  The  dysesthesic  area,  however,  presents 
a  different  and  distinctive  outline  as  various  nerve-levels  are  injured. 

If  a  nerve-trunk  or  branch  be  injured  by  traumatism  or  disease, 
anesthesia  will  be  limited  to  the  corresponding  anatomical  cutaneous 
distribution.  Per  contra,  if  such  anatomical  area  be  found  to  be  anes- 
thetic, the  inference  is  at  once  justified  that  a  peripheral  lesion  is 
present.  As  soon  as  the  sensory  nerve-fibers  reach  the  spinal  cord  they 
ramify  so  widely  in  the  various  segments  that  it  would  be  impossible  for 
any  spinal  disease  or  injury  to  select  a  given  number  from  all  others.  Fig- 
ures 15  and  16  show  these  sensory  areas,  and  shouhl  be  carefully  studied. 

If  the  spinal  cord  undergo  a  complete  cross-lesion  or  division,  we 
have  loss  of  sensation  in  the  nerve-area  below  the  upper  level  of  the 
injury.  Now,  the  distribution  of  anesthesia  has  relation  to  the  cord- 
s^ments,  and  not  to  the  nerve-trunks.  For  a  practical  understanding 
of  this  fact  it  is  necessary  to  recall  that  the  body,  from  one  end  of  the 
vertebral  chain  to  the  other,  is  made  up  of  a  number  of  similar  seg- 
ments or  links,  all  more  or  less  perfectly  represented  in  the  skeleton, 
muscles,  viscera,  skin,  and  nervous  apparatus.  In  the  dorsal  region  the 
plan  is  comparatively  simple,  but  as  the  limbs  are  reaclunl  it  is  greatly 
complicated.  If  vertical  sections  of  the  Inxly  were  to  be  made  approx- 
imately on  these  segmental  lines,  it  would  be  requisite  to  place  it  in  the 
all-fours  position,  making  the  coccygeal  end  of  the  vertebral  column  the 
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poj^terior  or  last  segment.     The  diagraiiis  of  8tarr  (Fig.  17)  clearly  slioiv 
tliis,  and  tiie  tliffercncc  between  tlic  epiiial-segaient  area  and  ilie  iiorvL^ 
trunk  rcpreseiitation  of  seusatioa  is  apparent.     It  at  once  beeomca  plain, 
when  we  find  an  antiuthetie  area  corresponding  to  a  spinal-segment  level 
■  that  the  lesion  is  in  the  corfl  and  at  a  particular  part  of  the  cord  ;  more- 
I  over,  that  its  upper  level  corresponds  to  the  iipjKir  level  of  the  anesthetic 
[  zone.     Just  above  this  level,  owing  to  the  irritation  of  the  sensory  roots 
I  of  the  spinal  nerves,  there  commonly  is  a  liand  or  girdle  of  hyperesthe- 
sia bordering  the  anesthetic  area.     This  also  serves  to  indicate  the  upper 
limit  of  the  spinal  lesion. 

Should  the  i^ord  injury  involve  only  one  lateral  half  of  the  trans- 
verse cord-section,  the  symptom  complex  of  Brovm-Hiqiuird  paralyaix 
develops.     The  hemicordal  lesion  causes  complete  loss  of  power  on  the 


L 


side  as  the  lesion  in  all  parts  below  that  point.  There  is  also 
usually  a  slight  loss  of  power  bt'low  the  lesion  upon  the  oppodte 
Bide.  Anesthesia  is  complete  on  the  side  opposite  the  lesion,  below 
its  level.  Tins  is  due  to  the  fact  that  the  sensory  patlis,  upon 
entering  the  cord,  cross  to  the  opposite  side,  and  then  proceed  up- 
ward. The  sensory  roots  entering  the  cord  at  the  point  of  lesion 
are  destroyed  ;  so  that  there  is  upon  the  same  side  of  the  body  a  baud 
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(if  cutaneous  aDesthcHia  which  marks  the  exact  level  of  the  lesion  of  the 
cord.  It  varies  vertically  in  relation  to  the  extent  of  cord  destroyed. 
The  sensory  roots  entering  the  coixl  at  the  upgter  margin  and  at  the 
lower  limit  of  the  lesion,  irritated  thereby,  furnish,  both  above  and  below 
the  band  of  anesthesia,  a  varying  band  of  hyperesthesia  on  the  paralyzed 
side.  On  the  opposite  or  anesthetic  side  there  is  also  a  band  of  hyper- 
esthesia due  to  the  irritation  of  the  seusory  root  as  it  crosses  into  the 
contralateral  half  of  the  cord  at  the  up|ier 
level  of  tlie  destructive  process.  This  sen- 
sitive area  is  always  a  little  IhjIow  the  hyper- 
estlietic  band  of  the  paralyzed  side.  The 
accompanying  scheme  (Fig.  18}  shows  the 
sensory  tracts  and  the  involvement  of  the 
sensory  roots  upon  each  side.  The  distri- 
bution of  sensory  and  motor  disturbance  is 
shown  in  figures  18  and  19.  In  addition, 
the  reflexes  are  increased  below  the  lesion 
on  the  paralyzed  side,  but  abolished  at  the 
level  and  throughout  the  vertical  extent  of 
the  lesion. 

Lesions  of  tlie  tnieittal  capsule  involving 
its  posterior  sensory  portion  give  rise  to 
heiniancHthesia  embracing  more  or  less  accu- 
rately and  completely  one-half  of  the  head 
and  trunk  with  the  limbs  on  the  same  side. 
It  is  usually  associated  with  similarly  dis- 
tributed motor  paralysis. 

In  the  cerebral  cortex  cutaneous  sensory 
representation  is  related  quite  closely  to  the 
motor  tie1(].-<,  but  is  not  identical  with  them, 
being  placed  mainly  Just  behind  the  strictly 
motor  territory'.  Cortical  lesions  in  this  tiold 
lead  to  paresthetic  disturbances  of  soiiKition 
that  have  functional  rather  than  anatom- 
ii-ul  limits,  just  as  electrical  stimulation  of 
the  cortex  leads  to  purposive  or  grouped 
muscular  movements,  and  not  to  those  sub- 
served by  any  spinal  segment  or  nerve- 
trunk.  In  hysterical  anculhetiia  a  similar 
distribution  is  noted,  the  afl'ected  area  often 
having  the  outline  of  the  surface  covered  m*?ii»  i»^n."r?>r'raii><mdinK  tn's> 
by  a  glove,  sock,  or  sleeve,  and  limited  with  tteHgii'i'^iS'ro'f  ^e  Wy!'!?*!*'!! 
precision  to  the  functional  area  that  is  the  """i™!*- 
oliject  of  the  patient's  attention  or  solicitude. 

Pain  as  a  symptom  is  worthy  of  careful  study.  The  first  inijiiiry 
should  be  as  to  its  character.  Is  it  constant  or  intermittent '.*  is 
it  ]KTiodicaI?  does  it  ap[)ear  at  a  ri'guliir  time  daily,  <)r  every  other 
day,  or  is  it  worse  at  any  {Hirticular  time  of  the  day?  Thin,  is  it 
sharp,  lancinating,  or  dull  and  heavy?  Note  exartly  the  ilixlri- 
builon  of  the  pain.     Obser\'e  if  it  is  limited  to  the  cutaneous  area  of 


Ma>ltlTa  IrtcC  A,  R  C.  I),  iBluB 
lurolving  Ihe  left  liilf  at  llis  cord  ; 
8,  S,  S.  wn*n-J  r        "  


otbodT;  Z.  i 

laft  9lde..rij 


"/7« 


58 


NERVOUS  AND  MENTAL  DISEASES. 


a  peripheral  nerve  or  if  it  has  the  distribution  of  a  gpinal  eminent. 
Lieveryinstance  of  pain,  seek  for  fcTwienwM.  The  painful  part,  during  the 
presence  of  protracted  pain,  is  almost  invariably  sensitive.  When  lightly 
touched,  certaiu  portions  of  the  hyperesthetic  surface  will  be  fcHind 
especially  affected.  These  maximal  poinU  of  pain  are  usually  situated 
where  the  sensory  nerves  become  superficial  or  pass  bony  prominences. 

It  is  best  to  carefully  outline  these  sensitive  areas  with  a  blunt 
point,  as  the  head  of  a  large  pin,  and  not  trust  to  the  rough  gestures  and 
statementt)  of  patients.  In  other  instances  the  tenderness  can  only  be 
detected  by  deep  pressure.  For  instance,  intercostal  neuralgia  produces 
superficial  tenderness ;  pleurisy 
is  marked  by  tenderness  on  deep 
pressure  or  percussion.  To  Dana 
and  Head^  we  owe  a  definite 
knowledge  of  the  relation  of 
cutaneous  sensitiveness  and  pain 
to  visceral  disease.  Head's  work, 
abundantly  verified,  clearly  shows 
that  the  superficial  surface  of  the 
body  is  In  relation  with  the  vis- 
cera through  the  epinal  centers. 
Disease  arising  in  the  visceral 
portion  of  a  vertebral  segment 
gives  rise  to  pain  referred  to  the 
body  or  somatic  area.  Similarly, 
disease  of  the  spinal  segments 
gives  rise  to  [>ain  and  other 
sensory  disturbances  in  the  skin, 
as  already  jiointed  out,  and  in 
the  asso(4ited  viscera.  Macken- 
zie^ insists  that  the  viscera  are 
insensitive  and  that  pain  is  feli 
through  the  oerebmspinal  nerves 
alone.  That,  for  instance,  the 
well-known  tenderness  over  the  liver  readily  elicited  by  pressure  in  disease 
of  that  ot^n  is  in  fact  confined  to  the  skin  and  muscles  of  the  abdominal 
wall.  These  areas,  as  mapped  out  hv  Head,  with  their  maximal  points 
for  the  l>ody  and  limbs,  are  presentetl  in  figure  20  [A,  B,  C),  and  the 
following  fable  shows  the  relation  of  the  viscera  to  these  areas : 


Tadle  Saowif 


'  Pain  Befebked  yRont  Viscbkal  Disease. 


Heart.— FinU  2d,  3d  doreai  gefcuients. 
iunflij!.— Firel,  2d,  3d,  4th,  5th  dorsal. 
S(omacA.— -Sixth J  7th,  8th,  9th  dorail ;  cardiac  end  from  6th  and  7th. 

Pjlunc  eud  from  9th. 
Inle»lina.—(A)  Down  tu  upper  jmrt  of  rwtum. 

Ninth,  lOtb,  11th,  and  12ili  dursal. 
(B)  Rectum. 

Second,  3d,  and  4th  sacral. 
Liva^and  GaU-b/adtler.— Seventh,  8tli,  9th,  iOth  dorsal. 
Perhaps  6th  domil. 


'  Head,  "Bniin,"  W. 


"Brain,"  1902. 
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Kidney  and  Ureter,  — ^Tenth,  1 1  th,  and  1 2th.    The  nearer  the  lesion  lies  to  the  kidney, 
the  more  is  the  pain  and  tenderness  associated  with  the  10th  dorsal     The 
lower  the  lesion  m  the  ureter,  the  more  does  the  1st  lumbar  tend  to  appear. 
Bladder, — (A)  Mucous  membrane  and  neck  of  bladder. 

First,  2d,  3d,  4th  sacral. 
(B)  Overdistention  and  ineffectual  contraction. 
Eleventh  and  12th  dorsal  and  1st  lumbar. 
Prostate,— TQnt\i,  11th,  12th  dorsal. 

First,  2d,  3d  sacral  and  5th  lumbar. 
Epididymis, — Eleventh  and  12th  dorsal  and  1st  lumbar. 
Testis. — Tenth  dorsal. 
Ovary. — ^Tenth  dorsiil. 

Appendages,  «te.— Eleventh  and  12th  dorsal  and  1st  lumbar. 
if  term, — (A)  In  contraction. 

Tenth,  11th,  12th  dorsal  and  1st  lumbar. 
(B)  Os  uteri. 

First,  2d,  3d,  4th  sacral,  and  5th  lumbar  very  rarely. 

A  further  |)oint  elucidated  by  the  same  author  is  the  relation  of  head 
pains  and  aches  to  visceral  disturbances.  Such  pains  and  aches  are 
marked  by  definite  areas  of  sensitiveness  when  at  their  height  and  by  ten- 
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Figs.  21,  22,  Hud  23. — Maximal  points  of  referred  and  a.«MX'iate<l  {min  on  the  Lead  and  face. 
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der  maxima.  These  maxima,  as  those  upon  the  trunk,  are  practically 
the  tender  points  of  Valleix.  They  are  much  more  |)ersistent  than  the  ten- 
der areas,  which  usually  are  only  well  marked  when  the  pain  is  severe 
and  gradually  subside  concentrically,  leaving  the  maxima.  On  the  head 
and  face,  as  on  the  trunk  and  limbs,  these  pain-areas  have  segmental  dis- 
tribution and  in  no  manner  correspond  to  the  peripheral  nerve-supply. 

Figures  21,  22,  and  23  show  the  cephalic  maximal  points,  and  the 
following  table  shows  the  relation  of  the  body-viscera  to  these  head- 
points  and  also  to  the  body-areas  : 


Table  Showing  Associated  Painful  Abeas  on  the  Head  Related  to 

Visceral  Disease  in  the  Body. 


Arka  on  Body. 

Associated  Arra  on 
Scalp. 

Oroaks  in  Particular  Relation  to 
THKSB  Arras. 

Cenrica!,  3 

Frontonasal  (?  ros- 
tral). 

Apices  of  langs.     Stomach.     Liver. 

Cervical,  4 

Frontonasal. 

Doraal,  2 

Midorbital. 

Lung.      Heart.      Ascending   arch   of 
aorta. 

Dorsal,  3 

Midorbital. 

Lung.     Arch  of  aorta. 

Dorsal,  4 

Doabtfal. 

Lung. 

Dorsal,  5 

Frontotemporal. 

Long.     Heart 

Dorsal,  6 

Frontotemporal. 

Lower  lobe  of  Inngs.     Heart. 

Dorsal,  7 

Temporal. 

Bases  of  longs.     Heart.    Stomach. 

Dorsal,  8 .....   . 

Vertical. 

Stomach.     Liver.     Upper  part  of  small 
intestine. 

Dorsal,  9 

ParietaL 

Stomach.   Upper  part  of  small  intestine. 

Dorsal,  10 

Occipital. 

Liver.     Intestine.     Ovaries.     Testes. 

Doraal,  11 

Occipital. 

Intestine.      Fallopian  tabes.     Utems. 
Bladder. 

Dorsal,  12 

Occipital. 

Intestine.     Uteras,  etc. 

In  like  manner  disease  within  the  head  and  neck  has  its  referred  pain, 
associated  tender  area,  and  maximal  point.    They  may  be  thus  tabulated  : 


Organ  at  Fault. 


Ciliary  muscle  (errors  j 
of  accommodation)  .  ! 

Cornea | 

Iris 


Vitreous  (glaucoma)   . 
Retina  .    . 

Teeth  (upper  incisora)  . 
Upper  canine  and  first 
bicuMpid         .... 
Upper  94'cond  bicuspid 

Upper  first  molar     .    . 
Upper  Hocond  and  third 

molafH 

Lower  IncisorH,  canine, 

%iid  first  bicuspid 
Lower  second  bicuspid 


Maxima  or  Pain 

AND  TrMDRRNRSS. 


Oroak  at  Fault. 


Maxima  of  Pain  and 
Tkndernkss. 


Midorbital.  { 

Frontonasal. 
Fronto-temporal. ' 

Temporal  and 

maxillary. 
Temporal. 
Vertical.  | 

Frontonasal. 


Nasolabial. 
Temporal      or 

maxillar}\ 
Maxillary. 

Mandibular. 

Mental. 
Mental  or  hyoid. 


Lower  first  and  second 

molars i  Hyoid  and  pain  in 

the  ear. 

Lower  third  molar  .    .    Superior  laryngeal. 

Membrani  tympani    .  I  Hyoid. 

Middle  ear Vertical  and  behind 

ear. 

Tongue,  tip Mental. 

Tongue,  lateral  part  .  ,  In  ear  and  hyoid. 

Tongue,  iMwe    .    .    .    .  '  Suix'rior  laryngeal. 

Occipital. 

Tonsil In  ear  and  hvoid. 

Nose,  olfactory  iK)rtion    Frontonasal      and 

midorbital. 

Respiratory       portion 
and  posterior  nares  .    Njisolabial. 

liarynx Sujierior  and    infe- 
rior larj'iigeal. 
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Brain  disease  presents  pain  of  two  varieties :  First.  When  the  men- 
inges are  involved  there  is  a  local  pain  with  tenderness  on  pressure  and 
percussion.  Second.  In  conditions  of  intracranial  pressure  and  disease 
of  the  brain  proper  there  is  superficial  tenderness  and  the  pain  is  widely 
distributed  over  the  head.  In  the  second  class  of  cases  pain  is  usual  in 
the  brow,  vertex,  occiput,  back  of  the  neck  and  shoulder,  and  similarly 
distributed  tenderness  is  common. 

The  descriptions  of  some  pains  by  patients  are  classical  and  almost 
diagnostic.  The  lightning  pains  of  tabes,  the  gnawing  pains  of  rheu- 
matism, the  burning  pains  of  neuritis,  the  girdle  pains  of  spinal  disease, 
the  lead-cap  pressure  pain  of  neurasthenia,  the  pain  under  the  breast 
and  in  the  groin  in  hysteria,  the  daily  recurring  brow  pain  of  malaria, 
and  the  nocturnal  pains  of  syphilis  have  a  significance  quite  their  own. 
The  circumstances  under  which  pains  occur  often  throw  light  upon  their 
nature.  Sciatica  and  lumbago  are  provoked  by  motion  and  allayed 
by  rest.  The  head  pains  of  eye-strain  bear  a  distinct  relation  to  ocular 
employment.  Neurasthenic  pains  always  increase  under  fatigue  or  de- 
pressing— ^that  is,  exhausting — emotions.  A  pain  that  is  practically 
circumscribed  has  a  tendency  to  spread  to  associated  organs  and  to 
neighboring  areas  after  long  duration,  general  depression,  or  the  onset  of 
any  marked  physical  illness.     It  thus  becomes  generalized. 


CHAPTER  VII. 
THE  SPEC3AL  SENSES. 

Sight. — The  eye  presents  many  interesting  and  valuable  symptoms 
in  a  wide  variety  of  nervous  affections.  Its  systematic  examination 
should  be  a  part  of  the  case-taking  in  every  instance. 

The  lids  on  the  two  sides  may  show  a  difference  in  the  palpebral 
opening  due  to  paralysis  or  spasm.  Exact  symmetry  is  the  rare  excep- 
tion in  health,  but  any  marked  acquired  inequality,  unless  due  to  scars 
or  local  conditions,  such  as  conjunctivitis,  irritation,  swelling,  new 
growths,  etc.,  implies  some  variation  of  muscular  control  or  nerve-supply. 
A  falling  of  the  upper  lid,  or  ptosis,  is  a  common  early  symptom  of  tabes 
and  syphilitic  brain  disease,  while  in  a  facial  palsy  an  inability  to  close 
the  lids  is  a  markwl  si^n.  From  the  same  cause  the  lower  lid  may  be 
everted.  An  acquired  prominence  of  the  eyeball  may  greatly  enlarge 
the  palpebral  openinjr.  In  exophthalmic  goiter  the  lids  frequently  fail 
to  follow  the  upward  and  downward  excursion  of  the  ocular  globe.  This 
is  not  entirely  due  to  the  protrusion  of  the  eye,  as  it  has  been  noted  in  the 
absence  of  this  condition,  and  in  some  instances  is  congenital.  In  hysteria 
a  condition  often  confounded  with  ptosis,  hut  really  an  orbicular  spasm,  is 
sometimes  encountercH^l.  Blepharospasm  as  a  limited  facial  tic  is  a  very 
common  affection.  Many  states  of  brain  and  optic-nerve  disturbance  are 
marke<l  by  the  closed  lids  o(  photophobia^  which  should  not  be  confounded 
with  that  arising  from  inflammatory  conditions  of  the  lids,  cornea,  or  iris. 

Attention  has  already  been  directed  to  the  reactions  and  reflexes  of 
the  pupils.     In  all  examinations  of  the  pupils  the  observer  must  ex- 
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clade  the  actions  of  those  drugs,  like  opium,  oocain,  and  belladonna, 
which  modify  their  size  and  reactions.  Irregularities  in  their  outline 
or  inequalities  in  size  are  to  be  carefully  noted,  but  pupillary  deformi- 
ties from  antecedent  inflammatory  processes  or  injuries  followed  by 
synechia  must  not  be  mistaken  for  perverted  innervation.  Inflamma- 
tion of  the  pleura,^  apical  tuberculosis,  and  pneumonia  may  cause 
either  narrowing  or  widening  of  the  corresponding  pupil  when  tested 
by  ordinary  daylight  Paralysis  of  the  pupillary  muscles  is  iridoplegia; 
paralysis  of  the  ciliary  muscles — cydoplegia — is  marked  by  the  loss  of 
the  function  of  visual  accommodation.  They  are  usually  found 
together,  and  then  constitute  ophthalmoplegia  interna.  Paralysis  of  the 
external  muscles  of  the  eye — namely,  the  recti,  obliqui,  patheticus,  and 
the  elevator  of  the  lid — is  denominated  ophthahnopleffia  externa. 

The  external  muscles  receiving  their  innervation  from  three  sources, 
the  third,  fourth,  and  sixth  cranial  nerves,  are  very  frequently  involved 
singly  or  in  groups.  This  gives  rise  to  various  deviations  of  the  visual 
axes  of  the  eyes  or  loss  of  power  in  directing  Ihem  conjointly  in  some 
given  direction,  with  resulting  indistinctness  of  vision  or  complete  double 
vision, — diplopia.  Rarely  a  monocular  diplopia  is  encountered  as  a 
pure  hysterical  symptom,  but  it  may  be  the  result  of  defective  curva- 
tures in  the  ocular  media,  as  in  corneal  deformities.  The  special 
examination  to  determine  the  muscle  or  muscles  at  fault  in  these  squint 
conditions  will  be  taken  up  under  the  consideration  of  the  diseases  of 
the  cranial  nerves  distributed  to  the  ocular  apparatus.  Great  and  un- 
warranted stress  has  been  put  by  some  enthusiasts  upon  a  condition  of 
a  lack  of  balance  among  the  extrinsic  muscles  of  the  eye,  named  hetero- 
phoria.  Of  much  greater  importance  are  errors  of  refraction  and  ac- 
commodation in  myopia,  hyperopia,  and  astigmatism.  They  are  attended 
by  conscious  or  unconsc»ious  efforts  at  clear  vision,  constituting  a  condi- 
tion of  eye-drain  that  may  furnish  an  active  source  of  nerve  waste. 
Extreme  and  constant  deviations  from  the  normal  control  of  the  extrinsic 
eye  muscles  can,  no  doubt,  act  in  the  same  way,  but  slight  variations  in 
conditions  of  ill-health  are  commonly  the  result  and  not  the  cause  of 
such  states.  As  the  general  state  fluctuates,  they  correspondingly  vary 
for  better  or  worse. 

Vision  can  he  readily  tested  by  the  types  of  Jaeger,  and  when  seriously 
defective,  by  having  the  patient  count  fingers  held  in  a  good  light  against 
a  dark  background.  Astigmatic  error  is  roughly  and  quickly  shown  by 
the  use  of  the  numerous  familiar  charts  for  the  purpose.  For  further 
details  reference  should  be  had  to  svstematic  works  on  the  eve. 

The  ophthalmoscope  is  one  of  the  most  imi>ortant  instruments  in  the 
diagnostic  outfit  of  the  neurologist.  An  ability  to  readily  examine  the 
ocular  fundus  at  the  l>edside  or  elsewhere  is  one  of  his  most  needful 
accomplishments.  Familiarity  with  the  normal  ophthalmoscopic  picture, 
supplemental  by  experience  in  recognizing  va^u/ar  (lidurhanccA^  choked 
diftCy  and  atrophy  of  the  optic  nerve,  will  often  render  |M)sitive  a  host  of 
otherwise  obscure  indications.  The  characteristic  appearance  of  the 
fundus  in  diabetes  and  Bright 's  disease  and  the  choroidal  changes  of 
syphilis  are  valuable  signs. 

»  Chauffard,  "Arch.  Gdn.  de  M^./'  Mar.,  1905. 
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Tlie  ttimiaf  field  is  the  area  over  which  objects  are  visible  while  the 
eye  is  Rxed.  In  health  its  limits  are  tolerably  uniform,  bein^  modiliod 
above  and  within  by  the  brow  and  nose.  In  this  field  colors  of  objects 
are  recc^ized  by  the  normal  eye  at  \'ariou9  distances  and  in  a  certain 
onler  from  the  fixed  poirU  upon  which  the  gaze  is  directed.  From 
witliout  inward  come  white,  blue,  yellow,  orange,  red,  green,  and  violet 

The  form  of  the  test-object  is  perceived  before  its  color  is  apparent, 
as  is  shown  by  the  chart  (Fig.  24), 


The  visual  field  is  i^eculiarly  modified  by  various  diseases.  lu  pro- 
nounced hi/riaia  we  have  usually  a  concentric  uniform  reduction  of  the 
field.  The  color-fields  may  be  reduced  almost  to  tlie  fixing-poiiit  or 
entirely  obliterated.  Even  more  characteristic  is  a  rearrangement  of 
them  so  that  the  red  field  overlaps  or  completely  surrounds  the  blue. 
The  relation  of  red  and  blue  is  tlierefore  to  be  remembered.  Cashing 
and  others  have  timnd  cuiitraetiuu,  inversion,  and  interweaving  of  the 
visual  color  fields  rather  common  in  bmin  tumor  cases,  and  not  a])par- 
eutly  deiR-ndeiit  ujiou  the  extent  ur  duration  of  the  u^^ually  atteudant 
choked  diwc.  In  mnniaihenia  the  fields  are  frequently  much  reduced, 
and  fatigue  conditions  promptly  incn>use  their  uiutraction.  In  well- 
raarked  aises  the  cffiirLs  put  fiirtli  by  the  {xttieut  in  rcs)x>nding  to  the 
tests  may  ser\-e  to  greatly  increase  the  retluction  of  the  fields  within  a 
few  minutes.  In  hlKtn-o  and  alcoluit  poinonhif;  and  other  toxic  con- 
ditions the  fields  are  sometimes  gn-.itly  contracte<l  and  present  irregular 
blind  areas,  or  m-otmiKifa.  IXs^tructivc  dist-ases  ncfurring  l>ack  of"  the 
glolje  may  cut  oflf'  a  portion  of  the  ficl<l,  prodiu-ing  lirwinpiii,  xi-otomaln, 
ii-nfral  liliiuhirHn,  mnii-ntric  b/indnestt,  or  Iillndncss  in  a  i/ufidraui  of  the 
fielil,  as  the  filx'rs  or  centers  related  to  the  givc-n  are:i  are  involved. 

To  test  the  field  ()f  vision  a  perimeter  is  of  servi<^',  and,  for  aceurate 
examinations  and  records,  indisjwn sable.     Roughly,  it  can  be  done  by 
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placing  the  patient  opposite  a  fixed  point  on  a  bare  black  or  dark  wall, 
at  a  fixed  distance  of  eight  to  twelve  inches.  With  one  eye  covered  he 
is  ordered  to  maintain  his  gaze  unswervingly  on  the  fixed  point.  A 
small  white  object,  preferably  about  a  centimeter  in  diameter,  is  brought 
into  the  field  from  the  periphery  along  various  lines  radiating  from  the 
fixed  point,  and  the  spot  marked  at  which  it  is  first  perceived  by  the 
patient.  By  joining  a  series  of  such  points  the  outline  of  the  field  is 
constnicted  and  the  various  color  limitations  are  similarly  defined  by 
noting  the  distances  at  which  the  color  of  the  test-object  is  clearly 
recognize<l.  Large  blind  spots  may  in  this  way  sometimes  be  detected, 
the  test-object  being  carried  across  the  field  to  the  fixing-point.  The 
normal  blind  spot  corresponding  to  the  optic  papilla  must  not  be  mis- 
taken for  a  symptom  of  disease.  More  roughly  still  the  field  can  be 
rapidly  tested  by  facing  the  patient  at  a  distance  of  about  two  feet.  He 
is  then  <lirected  to  look  you  steadily  in  the  eye  opposite  the  one  to  be 
tested ;  that  is,  if  the  patient's  left  eye  is  under  examination,  he  looks 
at  the  examiner's  right.  A  small  object  is  brought  into  the  field  of 
view  in  a  plane  midway  between  the  }>atient  and  physician,  and  the  dis- 
tance at  which  it  is  seen  is  noted.  At  the  same  time  the  examiner's 
own  perception  furnishes  a  check  and  measure  to  the  test. 

The  subjects  of  DcdUmisnij  or  color-blindness^  are  congenitally  defective 
in  color  perceptions.  Some  have  complete  achromatopsia ,  everything  to 
them  being  probably  of  a  neutral  tint ;  others  do  not  distinguish  some 
elementary  colors,  as  red  from  green ;  and  others,  again,  fail  to  detect 
marked  shades  of  the  same  color.  This  defect  would  modify  tests  of 
color-fields  accordingly. 

Hearing. — ^The  sense  of  hearing  is  most  often  modified  by  local 
conditions  in  the  meatus  and  middle  ear.  Our  usual  problem  is  to  de- 
termine whether  the  nerve-apparatus  is  impaired.  To  this  end  we  note 
at  what  distance  on  either  side  the  patient  can  hear  a  watch,  remember- 
ing that  in  advanced  years  such  high-pitched  sounds  are  not  heard  so  read- 
ily as  lower  tones,  like  those  of  the  voice.  If  the  watch  is  not  heard 
through  the  air,  the  ear  should  be  closed  by  pressing  in  the  tragus  with 
the  finger  and  the  watch  brought  into  contact  with  the  root  of  the 
zygoma,  the  mastoid  process,  the  parietal  bone,  or  the  teeth.  If  it  is 
now  heard,  the  difficulty  is  presumably  in  the  conduction  apparatus,  and 
not  in  the  nerve.  This  can  be  confirmed  by  using  a  tuning-fork  in 
Rinne's  test  Set  it  in  vibration  and  place  the  handle  against  the 
mastoid  or  zygoma,  the  meatus  being  closed.  When  no  longer  heard, 
unstop  the  ear  and  hold  the  still  vibrating  fork  close  to  it.  The  nor- 
mal ear  will  detect  tones  through  the  air  that  do  not  n»aeh  it  by  l)one- 
oonduction,  but  if  there  be  obstruction  in  the  external  or  midille  ear,  the 
bone-path  will  be  the  more  acute.  The  formula  is  B.  C.  >  A.  C.  or 
B.  C.=A.  C.  If  there  is  no  recognition  of  high  or  low  tones  by  Immic- 
comluction,  the  nerve-apparatus  is  undoubtedly  dis(»aso<l,  or  if  with  hejir- 
ing  greatly  rtKluced  A.  C.  >  B.  C  is  still  found,  the  probability  is  that 
the  nerve  is  diseased. 

AiuUtory  hi/perenthesia  is  oc^oasionally  encountonKl  in  acute  cerebral 
meningeal  conditioas  and  in  hysteria.     Severe  headaches,  meningitis,  and 
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many  cerebral  affections  are  marked  by  dyacuiouBia, — sounds  producing 
discomfort, — which  may  or  may  not  be  attended  by  real  auditory  hyper- 
esthesia. In  the  relaxation  of  the  tensor  tympani  muscle  attending  facial 
palsy  low  notes  are  heard  with  unusual  distinctness,  while  those  of  high 
pitch  may  not  be  so  clearly  perceived  as  in  health. 

Subjective  soundnj  varying  from  an  insignificant  tinnitus  to  pronounced 
and  formulated  auditory  hallucinations  or  loud  explosions  in  the  head, 
are  referred  to  with  great  frequency  by  ner\'ous  invalids.  Their  starting- 
]K)int  is  not  rarely  in  the  external  or  middle  ear  or  Eustachian  tube.  Irri- 
tation of  the  auditory  centers  and  nerve,  however,  is  sometimes  the  cause. 

Involvement  of  the  labyrinth  or  of  its  nerves  is  marked  usually  by 
vetiigoy  and  in  extreme  cases  by  forced  movements  in  a  given  direction, 
which,  as  in  M6ni^re's  disease,  may  furnish  attacks  of  great  sudden- 
ness, throwing  the  patient  to  the  ground.  The  space  sense  with  equili- 
bration is  disturbed. 

Finally,  in  no  case  of  obscure  brain  symptoms  should  the  possibility 
of  extension  of  infection  from  suppuration  in  the  middle  ear  and  mas- 
toid be  forgotten, — ^a  condition  that  specular  examination  and  local 
searching  should  reveal. 

Smell. — The  sense  of  smell  may  be  reduced  or  obliterated  in  one 
or  both  nostrils.  It  is  necessary  to  test  them  separately,  closing  firmly 
the  opposite  anterior  naris.  The  inspiratory  efforts  should  not  be  too 
vigorous,  as  thereby  the  test  odor  may  reach  both  nasal  spaces  through 
the  pharynx.  In  selecting  the  test-material,  pungent  odors  or  irritants, 
such  as  ammonia  or  tobacco-snuff,  should  not  be  employed.  In  hysteria 
anesthesia  of  the  mucosa  may  be  associated  with  absence  of  the  sense  of 
smell,  so  that  the  strongest  irritation  gives  rise  to  no  response ;  other- 
wise, when  the  olfactory  nerve  is  completely  destroyed,  stimulants  and 
irritants  have  their  usual  effect.  It  is  also  well  to  choose  an  odor 
with  which  the  patient  is  familiar,  and  to  recollect  that  people  vary 
greatly  in  keenness  of  scent.  The  sense  of  smell  is  greatly  impaired 
by  nasal  catarrhal  trouble,  and  is  often  practically  lost  during  a  severe 
cold  in  the  head.  Degenenition  of  the  fiflli  nerve,  which  supplies 
common  sensation  to  the  nasal  mucous  membrane,  also  lessens  its 
acuteness. 

Occasionally  the  sense  of  smell  is  greatly  intensified.  Hallucinations 
of  smell  are  rare,  and  in  several  eases  have  been  found  to  depend  upon 
disease  in  the  tem|X)rosphenoidal  lobe. 

Taste. — Pure  taste  sensations  are  the  recognition  of  bitter,  sweet,, 
sour,  and  salt.  When  a  taste  is  associated  with  an  odor,  we  speak  of  a 
flavor,  and  it  requires  the  participation  of  the  olfactory  nerve,  usually 
stimulated  by  way  of  the  posterior  nares.  Flavors,  in  consequence,  are 
lost  with  the  loss  of  smell,  and  not  with  the  loss  of  taste.  The  margin 
and  tip  of  the  tongue  are  more  sensitive  to  sours  and  salts,  while  the 
base  and  pharyngeal  pillars  best  recognize  bitter  and  sweet.  The  en- 
tire gustatory  area,  which  includes  the  dorsum  of  the  epiglottis  and  even 
a  |)ortion  of  the  rinia  glottidis,  as  well  as  much  of  the  pharj^ngeal  wall,^ 
distinguishes  all  tastes  more  or  less  readily. 

For  the  purj>ose  of  testing  ta«^te,  solutions  of  sugar,  quinin,  citric  acid,, 
and  salt,  or  the  |)owdered  substances,  answer.     The  tongue  should  be 
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protruded  and  the  test-substance  applied  to  a  small  area.  Some  moments 
are  usually  required  before  the  taste  is  perceived.  The  galvanic  electric 
current  fiimishes  a  simple  and  reliable  agent  Two  probe-pointed 
metallic  electrodes  a  few  millimeter^  apart  are  placed  on  the  portion  of 
the  tongue  to  be  tested,  and  a  non-painful  current  from  one  or  two  cells, 
of  a  few  milliamperes'  volume,  is  used.     A  metallic  taste  is  elicited. 

Taste  is  lost  from  the  tip  of  the  tongue  in  lesions  of  the  facial  nerve 
involving  the  chorda  tjrmpani.  Hemiplegic  states  rarely  show  a  one-sided 
loss  of  taste,  while  the  hemianesthesia  of  hysteria,  when  pronounced,  is 
usually  marked  by  ageusia  on  the  same  side. 

Perversions  of  taste — parageusia — and  increased  sensitiveness-r- 
hypergeusia — are  sometimes  encountered  in  neurotics  and  hysterics. 
Subjective  taste  sensations  are  also  rare,  but  may  furnish  the  aura  of  an 
epileptic  attack  or  be  dependent  upon  local  irritation  of  the  trunks  of  the 
nerves  of  taste,  as  in  ear  disease  affecting  the  chorda  and  facial  nerve. 


CHAPTER  VIII. 


There  are  as  many  kinds  of  speech  as  there  are  avenues  to  con- 
sciousness and  routes  therefrom.  We  have  spoken  language,  written 
and  printed  speech,  gestures  and  emotional  attitudes  that  portray  thought 
and  serve  as  media  for  the  communication  of  ideas.  Consequently, 
speech  may  be  modified  by  disease  in  innumerable  ways  as  the  successive 
levels  of  the  nervous  system  are  invaded,  and  every  variety  of  speech 
may  be  disturbed  either  in  its  perceptive  or  emissive  channel. 

The  emission  of  vocal  speech  requires  mechanically  the  coordinate 
action  of  the  mouth  parts,  the  larynx,  and  the  chest-muscles  of  respira- 
tion. Malformations  of  the  nose,  throat,  mouth,  and  lar}'nx  are  attended 
with  difficulty  in  shaping  the  resonant  chamber  for  the  precise  modifica- 
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tions  of  vocal  sounds  in  the  production  of  spoken  language.  Cleft-palate, 
closed  nasal  spaces,  and  tied-tongue  are  not  uncommon  conditions  of  this 
variety.  They  cause  difficulty  mainly  in  the  pronunciation  of  the  con- 
sonant sounds.  If  we  are  familiar  with  the  physiology  and  mechanism 
of  consonant  production,  we  have  the  key  to  diagnosis. 

For  this  purpose  the  preceding  chart,  slightly  modified  from 
Wyllie,^  is  of  great  importance.  He  divides  consonants  into  voice- 
less and  vocal,  as  their  pronunciation  is  or  is  not  devoid  of  lar^'ugeal 
sound.  By  having  the  patient  pronounce  these  letters,  or  phrases  con- 
taining them,  the  seat  of  the  difficulty  is  at  once  recognized.  For  in- 
stance, in  the  palatal  palsy  of  diphtheria  the  posterior  linguopalatals  and 
the  nasal  resonants,  especially  Ng,  which  depend  on  the  separation  of  the 
nasal  spaces  from  the  pharynx  by  the  soft  palate,  are  slurred  or  lost. 

Stammering^  or  stuttering,  is  a  speech  defect  attended  by  difficulty 
in  attacking  properly  the  enunciation  of  words  beginning  with  certain 
consonants.  These  consonants  are  reiterated  with  more  or  less  spasmodic 
respiratory  effort,  and  finally  the  word  either  drops  out  or  is  explo- 
sively s|)oken.  There  is  always  more  or  less  incoordination  in  the 
needed  muscular  combinations. 

Speech  in  idiots  and  infants  often  consists  of  the  iteration  of  a  sylla- 
ble or  single  sound  {lolling)  or  the  repetition  of  the  final  word  or  phrase 
overheard  by  them,  without  reference  to  its  meaning, — echolcdia.  In  mul- 
tiple sclerosis  the  speech  l)ecomes  deliberate  and  each  syllable  is  pro- 
nounced with  the  distinctness  of  scanning.  In  general  paresis  the  words 
are  jumbled.  The  patient  catches  in  the  middle  of  words,  repeats  sylla- 
bles, slurs  sounds,  and  omits  terminals  or  even  important  words.  This 
is  called  »y liable  stwmbling.  In  hereditary  ataxia  the  speech  shows  the 
incoordinate  control  of  the  musculature  of  vocalization  and  is  usually 
slow,  monotonous,  and  unmodulated.  In  cerebral  palsies  with  athetosis 
speech  may  be  characteristically  modified  by  the  spasmodic  actions  of 
tlie  muscles  of  the  tongue,  throat,  and  chest.  It  is  explosive,  sputtering, 
now  slow,  now  fast,  and  the  tone  qualities  are  uncontrolled.  In  hysteria 
persistent  aphonia  is  a  frecjuent  symptom,  a  whispering  voice  only  re- 
maining. Complete  mutmn  may  also  develop  slowly  or  suddenly  in  this 
malady,  but  voice  sounds,  as  in  coughing  or  sneezing,  usually  remain  to 
show  the  neurotic  character  of  the  disturbance.  In  progressive  bulbar 
palxy  the  paralysis  of  the  tongue  is  early  marked  by  indistinctness  of 
sj)eech  and  a  loss  of  the  lingual  consonant  sounds.  If  the  lips  are 
weak(»ned,  the  labials  can  not  be  produced,  and,  finally,  through  paralysis 
of  the  tongue  and  larynx,  voral  speech  is  reiluced  to  inarticulate  noises. 

In  diseases  marked  by  tremor,  as  in  alcoholism,  Gravest  disease,  and 
paralysis  agifans,  the  voice  is  also  tremulous.  Depression,  excitement, 
and  the  emotions  generally  are  manifest  in  the  timbre  and  modulation  of 
the  voice.  The  deaf  are  inclined  to  sjK'ak  in  a  monotonous,  high,  or 
more  often  low,  tone  that  is  quite  peculiar  to  them. 

Aphasia. — Organic  disease  of  the  bniin,  throwing  out  of  operation 
the  various  cortical  centers  relat(Kl  to  speech  or  breaking  up  their  con- 
necting channels,  produces  peculiarly  interesting  phenomena  that  require 

»  *' Disorders  of  SiHJwh,"  Ediuburgh,  1894. 
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very  careful  examination.  Any  of  the  qualities  or  varieties  of  speech 
may  be  affected,  or  almost  any  combination  of  defects  may  be  present  in 
a  given  case.  Practically  we  have  to  investigate  both  spoken  and  written 
speech  and  to  determine  first  how  they  are  received  and  apprehended, 
and,  second,  how  conceived  and  expressed.  In  other  words,  we  try  to 
determine  whether  the  difficulty  lies  in  the  entrance-channel  or  the 
receptive  center  on  the  one  hand,  or  in  the  formulating  center  and  the 
emissive  route  on  the  other. 

Take,  first,  the  reception  of  spoken  speech.  Is  the  hearing  good,  tested 
by  watch,  tuning-fork,  voice,  and  various  sounds?  If  so,  does  the 
patient  understand  the  words  used ;  or  is  he  word-deaf — that  is,  while 
hearing  words  does  he  fail  to  appreciate  their  meaning  ?  Test  this  by 
directing  him  to  execute  certain  movements — to  shut  his  eyes,  clap  his 
hands,  etc. 

Second,  how  does  he  produce  spoken  speech?  Is  it  reduced  to  a 
single  expletive  or  phrase,  or  is  he  completely  dumb  ?  Does  he  forget 
names  of  common  objects  {amnesia  verbalis),  stammer,  slur,  stumble,  or 
reiterate?  Does  he  miscall  objects  with  which  he  is  familiar  (paraphra- 
sia)y  and  is  he  aware  of  his  mistakes  ?  Is  his  speech  a  jargon  of  mean- 
ingless sounds  or  words  strung  together  like  beads  ?  If  dumb,  can  he 
write  his  answers  ?  and  if  he  can  not  write,  can  he  indicate  with  his 
fingers  the  number  of  syllables  in  the  names  of  objects  pointed  out  to 
him?  Finally,  can  he  repeat  or  echo  what  is  said  to  him,  or  is  he 
inclined  to  echo  his  own  words  or  expressions  ?  does  he  understand 
his  repeated  words? 

Written  Speech. — If  vision  is  good,  does  the  patient  understand 
written  or  printed  questions  ?  This  can  best  be  determined  by  writing 
simple  commands,  as,  stand  up !  sit  down  !  give  me  your  hand  !  and 
not  by  questions  that  can  be  answered  by  a  nod.  Proper  responses 
show  comprehension.  If  the  written  questions  or  commands  are  only 
partially  understood,  we  must  attempt,  by  repeated  tests,  to  decipher  the 
limitations  of  his  alexia.  Secondly,  does  he  write  ?  If  agraphia  is  not 
present,  does  he  use  wrong  nouns  (paragraphia),  repeat  letters  or  words, 
or  make  serious  omissions?  Can  he  write  from  dictation  and  from 
copy,  and  does  he  then  understand  what  he  thus  writes  ? 

When  other  speech  avenues  of  the  mind  are  blocked  or  only  partly 
©Instructed,  the  recognition  of  gestures,  their  use  and  repetition,  should 
Ik»  noted.  Some  patients  do  not  make  g«^tures  (amimia),  or  employ 
wrong  gestures  in  attempting  to  explain  themselves  {paramimia). 

To  some  patients  objects  have  lost  their  meaning,  so  that  familiar 
things  and  intimate  friends  are  not  recognized, — a  condition  called  mind- 
blindness.  The  sense  of  touch  {stereognosis)  may  still  furnish  informa- 
tion to  the  mind  tliat  has  lost  its  recognition  of  visual  impressions,  so 
tliat  a  piece  of  money  or  familiar  object  unrecognized  by  sight  may 
be  correctly  nameil  when  placed  in  the  hand,  though  this  faculty  is 
also  commonly  defective  when  there  is  mind-blindness. 

The  handwriting,  especially  with  the  pen,  in  many  cases  furnishes 
diagnostic  evidence  of  great  value,  as  well  as  a  means  of  studying  the 
progress  of  the  disease.     A  hand-magnifier  will  often  bring  out  peculi- 
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antics  that  are  not  readily  seen  by  unaided  vision,  and  for  the  same 
purpose  photographic  enlargement  may  be  used.  When  abnormalities 
are  slight  or  only  suspected,  a  specimen  from  something  written  several 
months  or  years  previously  will  serve  as  a  proper  basis  for  comparison. 
Appropriate  allowances  for  youthful  growth  or  the  decrepitude  of  age 
must  be  made.  The  education,  habitude  of  writing,  and  physical  con- 
dition at  the  time  are  also  to  be  considered.  As  a  rule,  in  health  the 
down  strokes  are  made  with  more  strength,  precision,  and  rapidity  than 
the  other  written  lines.  If  they  show  inequalities,  tremor,  waves,  or 
marked  angularities,  the  significance  is  greater  than  the  appearance  of 
these  anomalies  in  the  upward  lines  or  connecting  curves.  The  signing 
of  the  patient's  name,  for  those  who  write  it  frequently,  becomes  quite 
automatic,  and  often  fails  to  fairlv  show  the  character  of  the  disturb- 
ance.  It  is  well  to  dictate  some  ordinary  sentence,  to  have  the  patient 
copy  a  paragraph  from  a  newspa{x*r,  or  write  a  little  account  of  his  ill- 
ness. Many  times  it  is  only  after  writing  a  few  minutes  that  the  diffi- 
culty manifests  itself.  This  is  particularly  true  in  writers'  cramp.  In 
general  paresis  the  first  of  a  letter  page  may  be  well,  firmly,  and  co- 
herently written,  the  latter  part  showing  tremor,  ine<|ualities,  omitted 
words,  and  incoherence.  Blots,  spatters,  and  wavering  lines  demonstrate 
the  ataxia  of  the  patient.  The  aphasic  shows  his  cerebral  lacume  by 
using  wrong  words,  by  writing  jargon,  and  by  the  repetition  of  letters, 
syllables,  and  words  or  phrases  when  not  intended. 

The  loss  of  c^omplex  motor  activities,  such  as  agraphia,  motor  aphasia, 
aminiia,  and  professional  or  skilful  motor  combinations,  is  denominated 
apraxia,  and  may  be  present  without  attending  paralysis  of  the  corrt»s- 
ponding  muscular  organs. 

Mirror-writing  is  a  variety  in  which  the  letters  are  formed  back- 
ward, like  printers'  type,  and  appear  properly  when  viewed  in  a  re- 
fl(»cting  surface.  Left-handed  children  often  write  thus  naturally,  and 
it  has  been  noticwl  in  hysterics  and  degenerates.  Rare  cases  of  mirror- 
speec/i  have  been  recorded,  in  which  words  were  inverted  by  syllables  or 
literally. 

Varieties  of  handwriting  are  given  in  the  description  of  the  various 
diseases  which  present  such  jwculiarities. 


Finally,  photography  furnishes  a  most  valuable  adjunct  to  case-taking 
when  any  peculiarity  of  conformaticm,  attitude,  gait,  or  facial  expression 
is  observcil.  Serial  photographs  vividly  present  the  course  of  the  dis- 
eas(\  The  use  of  a  caneJyook^  properly  prepared,  is  of  the  utmost  value 
to  systematize  the  examination  and  secure  a  fiill  but  concise  record. 
The  form  given  on  page*  71  may  serve  as  an  outline,  requiring  to  be 
projK^rly  spaced  for  actual  use. 
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Form  fob  Neurological  Case- book  Page. 

Name Nationality 

Residence Age Ciinl  Condition 

Occupation Heredity 

Health  History  


Date 

Children 


Injuries  

Habits 

Present  Illness 


PRESENT  CONDITION. 


Alimentary  System 
Circulatory  System 
Respiratory  System 
Tegumentary  System 
Oenito-urinary  System    * 
Pulse  Temperature 

General  Appearance 
Attitude 
Oait 

Motor  Condition 


Sphincters 
Sensory  Conditions 

Subjective 

Objective 

Mu»cular 

Delayed 

Thermic 

Diminished 

Intensified 

Pain 


Electric  Conditions 


Trophic  Conditions 


Diagnosis 
Treatment 


Weight 


Eyes 


Lids 

Pupils 

Movements 

Vision 

Field 

Fundus 

Ears 

Deformities 
Hearing 

Sense  of  Smell 
Mouth 

Lips 

Tongue 

Palate 

Articulation 

Voice 

Aphasia 

Deglutition 

Taste 

Brain 

Memory 

Logical  Powers 

Emotions 

Consciousness 

Vertigo 

Sleep 


Spinal  Cord 

Superior  Reflexes 
Deep  Reflexes 
Codrdination 
Spinal  Column 

Handwriting 


PART  II. 

DISEASES  OF  THE  CEREBRAL  MENINGES  AND 

CRANIAL  NERVES. 


CHAPTER  I. 


THE  CEREBRAL  MENINGES— PACHYMENINGmS  AND 

PIAL  HEMORRHAGE. 

Anatomical  Considerations. — The  coverings  of  the  brain  are 
admirably  suited  to  protect  it  from  injury  and  infection.  Guarded  ex- 
ternally by  the  skull  and  the  scalp-pad,  it  is  intimately  enveloped  by  the 
dense,  fibrous  dura  mater  in  a  practically  sealed  sac.  The  usual  anatom- 
ical descriptions  of  the  cerebral  meninges  are  misleading.  Ordinarify 
three  distinct  membranes  are  named  and  described,  when  in  reality  there 
are  but  two.  Lining  the  skull  we  have  the  dura  mater ^  serving  as  an 
internal  periosteum  for  the  cranial  bones  and  furnishing  in  part  their 
vascular  supply.  It  is  entirely  free  from  the  brain,  but  gives  off  sheaths 
to  the  cranial  nerves  and  the  large  vessels  at  their  exit  from  the  skull, 
and  supplies  venous  channels  or  sinuses  for  the  return  circulation  of  the 
encephalon.  The  dural  fold  between  the  cerebral  hemispheres  and  the 
tentorium  cerebelli  affonl  support  and  protection. 

In  normal  conditions  the  brain  fills  the  cranial  cavity  fully,  and  its 
soft  covering  membrane  is  ever\' where  in  contact  with  the  inner  surface 
of  the  dura.  The  interval  which  separates  them  is  called  the  subdurcU 
space.  No  actual  space,  however,  exists,  the  two  membranes  being 
smoothly  appliwl  to  each  other  and  only  separated  by  disease  or  mechan- 
ical means. 

Closely  investing  the  brain  is  the  pia  matei*y  made  up  of  two  layers 
or  membranes  verj'  loosely  attached  by  delicate  meshes  of  fibrous  tissue. 
The  outer  can  be  easily  stripped  from  the  under  layer,  and  constitutes 
what  is  usually  described  as  the  arachnoid.  The  alleged  double  layers 
and  spaces  of  the  so-called  arachnoid  can  not  be  demonstrated  and  do 
not  exist.  This  outer  pial  layer  we  may  call  the  araehnopia.  Between 
it  and  the  under  layer,  or  visceral  pia,  is  a  varj^ng  space,  the  pial  spaeCf 
filled  with  a  delicate,  open,  reticular  network  of  fibrous  tissue  containing 
cerebrospinal  fluid  or  lymph.  It  is  an  enormous  lymph-space.  At  the 
gyral  grooves  the  visceml  pia  dips  to  the  l)ottom  of  the  sulci.  It 
everywhere   closely   adheres    to    the   brain-cortex,   which    it    follows 
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throu^  the  transverse  fissure  into  the  ventricular  chambers,  furnishing  tlie 
velum  interpositum  and  bearing  the  clioroid  plexuses.  The  aradmopia 
bridges  over  the  sulci.  This  arrangement  at  the  ^reat  tis&urcs  and  at 
the  base  of  the  brain  in  the  intervals  between  the  cerebrum,  cerebellum, 
and  medulla  forms  lymph- reservoirs,  which  are  continuous  with  the  pial 
spaces  of  the  spinal  cord  through  the  foramen  magnum.  Delicate  proc- 
esses of  the  pia  also  accompany  the  cranial  nerves  and  vessels  from  the 
skull,  and  are  continuous  with  the  extracranial  lymph-channels. 

Between  the  pial  layers  the  cerebral  vessels  ramify.     As  they  pene- 


trate the  cortex  both  arteries  and  veins  are  accompanied  by  deli- 
cate sheaths  of  the  visceral  pia,  which  form  the  perivascular  lymph- 
spacer  of  the  brain.  Some  of  tlie  great  pymmidal  wlls  of  the  cortex 
are  encapttuled  by  diverticula  from  these  i>erivascular  lymph-channels, 
and  are  thus  nourished  (Tiike).  In  a  manner,  therefore,  these  most 
important  cortical  elements  may  be  considered  as  ap{>endagcs  of  the  pia, 
with  which  they  have  such  intimate  anatomical  relations.  The  pia  also 
pushes  up  the  Pacchionian  bixlies  into  the  vascular  area  of  the  dura 
near  the  venous  sinuses  at  the  vertex.  These  bodieti  are  supposed  to 
furnish  au  outlet  for  the  meningeal  lymph. 
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The  brain  is  constantly  changing  in  bulk  through  variations  in  vascu- 
larity due  to  mental  or  physical  activity.  This  would  be  impossible 
were  it  not  for  the  ready  displacement  of  the  cerebral  fluid.  Losses  of 
brain-substance  by  atrophy  or  otherwise  are  mechanically  compensated 
in  bulk  by  an  increase  in  the  pial  fluid  and  the  hydrostatic  balance  is 
preserved.  The  wide  ramifications  of  the  pial  structure  through  the 
substance  of  the  brain,  its  lymphatic  prolongations,  and  its  ventricular 
relations  make  plain  many  of  the  symptoms  of  meningitis  and  account 
for  the  serious  sequels  of  the  disease. 


INFLAMMATION  OF  THE  DURA  MATER— PACHYMENINGrnS. 

The  dura  mater,  though  a  tough,  resisting,  fibrous  structure,  is  subject 
to  inflammatory  invasion.  As  the  outer  or  inner  surface  is  affected,  we 
speak  of  pachipnenin^Uis  externa  and  pachymeninffUis  interna. 

Pachymeningitis  externa  is  not  a  clinical  unit.  When  the  outer 
surface  of  the  dura  becomes  inflamed,  it  is  always  a  secondary  condition, 
the  result  of  the  extension  to  it  of  infection  from  adjoining  structures. 
Fnicturos  of  the  cranium  attended  by  sejysis,  osteitis,  necrosis,  and  new 
growths  in  the  cranial  bones  may  be  its  starting-point.  Suppuration 
of  the  middle  ear  sometimes  propagates  inflammation  to  the  dural  cov- 
ering of  the  tem2)oral  bone.  A  cranial  gumma  may  incite  it.  Usually 
it  is  limited  in  extent.  Very  rarely  considerable  accumulations  of 
purulent  material  between  the  dura  and  the  skull  may  strip  the  mem- 
brane from  the  l)one  and  occasion  cerebral  disturbance  by  localized 
pressure. 

When  inflamed  the  dura  becomes  thickened  and  strong  adhesions  to 
the  inner  surface  of  the  cranial  bones  are  formed.  The  danger  consists 
in  a  resulting  sinus-thrombosis  or  in  septicemia.  The  treatment  is  that 
of  the  surgical  condition  of  which  the  jxichymeningitis  is  the  sequel. 

Pachymeningitis  interna^  jmchymeningitk  hannorrhaglca,  or  hema- 
toma  of  the  dura  matevy  is  a  chronic  inflammation  of  the  inner  surface 
of  the  dura  mater  marked  by  one  or  more  hemorrhagic  membranous 
layers. 

Etiologry. — The  arterial  changes  resulting  from  alcoholism  are  fre- 
quently the  cause  of  this  condition.  In  undoubted  instances  the 
congestion  following  alcoholic  abuse  has  determined  the  vascular 
rupture  that  furnishes  the  laminated  membranes.  In  dements,  and 
especially  in  paretic  dements,  it  is  a  common  post-mortem  finding.  In- 
fectious maladies,  the  exantlu^injita,  erysipelas,  and  cachectic  states, 
especially  those  marked  by  ])urpuric  conditions,  as  scurvy,  sometimes 
lead  to  it.  It  is  more  frequent  among  men  than  among  women,  and 
appears,  as  a  rule,  early  or  late  in  life. 

Pathologrical  Anatomy. — Internal  pachymeningitis  is  essentially 
characterized  by  the  thickening  of  the  dura  and  the  deposition  inter- 
nally of  laminated  new  membranes  of  hemorrhagic  origin.  ^  Rasweden- 
kow  2  insists  that  the  first  change  is  proliferation  of  the  epithelial  layer 

^  Meyer,  ''Path.  Report,  111.  Eastern  Hosp.  for  IiiaaDe,"  1896. 
'  **  Ziegler's  Beitrag.,"  Bd.  xxvii. 
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followed  by  fibrinous  exudation  and  the  formation  of  thia-walled  capil- 
laries and  that  the  primary  condition  is  a  toxemia.  Barmtt '  thinks  that 
intravascular  separation  of  fibrin  is  a  constant  initial  feature  followed  by 
the  other  changes  and  finds  such  resulting  membranes  free  from  bacteria. 
These  layers  vaiy  in  number  from  two  or  three  to  as  many  as  twenty,  and 
in  consistency  from  that  of  freshly  extravasated  blood  to  tough,  well- 
organized,  leathery  membranes.  They  present,  according  to  their  age, 
the  colors  of  blood  under  similar  circumstances  elsewhere.  The  new 
ones  are  bright  red,  the  older  ones  yellow.  They  are  only  slightly  adhe- 
rent to  the  dura  and  to  one  another  by  fibrous  connections,  and  are  quite 
vascular  when  of  some  age.  Their  blood-vessels  are  delicate,  jXMjrly 
developed,  and  readily  d^nerate,  thus  furnishing  new  hemorrhages, 
which  separate  the  older  layers  or  form  new  ones  on  the  cerebral  sur- 
&ce.  Adhesions  to  the  araclino- 
pia  are  practically  wanting.  The 
cerebral  convolutions  are  flat- 
tened if  the  stratified  new  forma- 
tion attains  considerable  projmr- 
tions,  and  the  cranial  bones  may 
also  present  pressure  atrophy. 
In  children  the  ossification  of 
sutures  and  fontanels  is  retarded. 
This  form  of  ditral  disease  is 
Dsually  found  at  the  vertex,  in 
the  distribution  of  the  middle 
meningeal  arteries  over  the  motor 
zone,  bnt  occasionally  the  basal 
fossfe  are  involved. 

Sjanptoms. — The  symptoms 
of  the  early  stage  before  hemor- 
rhages have  occurred,  and  when 
the  process  is  purelv  inflamma-  e 

tori-,  are  ver>-  vague!  In  many  ^tt'S^'.'eHwiT;^;:^,:^;').'''''''''''^'''''^''' 
cases  no  susnicion  of  the  disease 

has  been  raised  during  life.  The  first  rec<^nizabie  symptoms  attend 
the  formation  of  a  hemat«ima  lai^e  enough  to  produce  cerebral  indica- 
tions. These  consist  of  pain  in  the  head,  intelleotual  troubles,  loss  of 
memorj',  awkwardness  in  muscular  movements,  insomnia,  vertigo, 
larely  vomiting,  liniile<i  or  Jacksonian  convulsions,  apoplectiform  attacks, 
rigidities  and  monoplegias  presenting  remissions.  The  temperature  is 
fickle  and  uninstrurtive.  During  the  convulsive  attacks  it  attains  a 
high  decree,  but  in  the  intervals  may  be  subnomud,  normal,  or  slightly 
elevatcil. 

Couree. — As  the  early  symptoms  escai)e  recognition,  the  duration 
of  the  disease  is  indeterminate.  It  usually  nun  a  protracted  course, 
and  may  in  rare  instiuices  terminate  in  recovery,  with  resoqrtion  of  luo-it 
of  the  new  tissue.  As  it  is  practically  an  expression  of  a  serious  or 
hopeless  underlying  condition,  the  ordinary  end  is  death.  This  may 
>  "Brain,"  1902. 


J.  M.— I'Mhjnieiiini 
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follow  an  apoplectiform  seizure  or  a  comatose  condition^  but  usually  is 
preceded  at  intervals  by  a  number  of  such  attacks,  each  of  which  leaves 
a  certain  trace  behind  it  in  the  form  of  added  mental  or  motor  dis- 
ability. 

Diagrnosis. — The  diagnosis  is  difficult.  In  drunkards,  dements^ 
and  cachectic  children  the  appearance  of  the  cerebral  symptoms  men- 
tioned should  call  the  disease  to  mind.  A  history  of  preceding  apoplec- 
tiform attacks,  with  practically  complete  remissions,  would  strengthen 
the  suspicion.  The  thickened  membranes  form  anatomically  a  subdural 
tumor,  and  at  times  present  all  the  symptoms  of  a  new  growth  in  that 
locality.  The  nocturnal  cephalalgia  of  syphilitic  meningeal  involvement 
and  other  luetic  features  will  usually  diflTerentiate  that  disease.  The 
distinction  from  tubercular  meningitis  in  children  rests  upon  the  absence 
of  constipation,  alxlominal  retraction,  severe  headache,  rigidity  of  the 
neck,  and  intense  respiratory  and  circulatory  troubles.  In  adults,  cere- 
bral ai)oploxy  usually  is  of  more  rapid  onset,  but  cerebral  thrombotic 
softening  often  presents  a  parallel  symptom  group. 

Treatment  consists  of  measures  to  relieve  the  basic  condition.  Alco- 
holic.  addiction,  infectious  diseases,  and  the  cachexise  having  received 
appropriate  attention,  the  various  cerebral  indications  are  met  as  they 
arise.  Quiet,  the  ice-caj),  elevation  of  the  head,  antispasmodics,  cathar- 
tics, sinapisms,  hot  foot-baths,  and  other  means  to  decongest  the  cerebral 
circulation  will  lye  of  service  during  the  convulsive  attacks.  Ergot 
should  not  be  advised,  as  the  bleeding  vessels,  devoid  of  muscular 
layers,  would  be  placed  at  a  still  further  disadvantage  by  the  increased 
arterial  tension.  Monro  and  Ballard,  of  Boston,  have  reported  a  number 
of  cases  in  adult  alcoholics  successfully  treated  by  trephining  and  the 
evacuation  of  the  clots.  When  the  diagnosis  can  be  made,  such  pro- 
cedure is  urgently  indicated. 

PIAL  HEMORRHAGE. 

Pial  hemorrhage^  or  meningeal  hemorrhage^  takes  place  either 
outside  of  the  arachnopia,  on  the  inner  surface  of  the  dura,  or  within 
the  meshes  of  the  j)ia,  or  in  both  locations  at  once.  The  extrapiai 
variety  of  meningeal  hemorrhage  may  be  found  at  all  ages,  but  is  most 
common  in  the  new-bom.  In  about  one-half  of  the  cases  still-bom 
children  present  this  accident,  apparently  due  to  protracted  labor,  some- 
times to  instrumental  delivery,  and  even  to  precipitate  birth.  In  one- 
third  of  the  cases  of  asphyxiated  new-born,  Cruveilhier  claims  that 
subdural  hemorrhage  is  the  main  diflSculty.  The  clots  are  commonly 
found  over  the  convexity,  and  are,  in  surviving  cases,  a  pregnant  source 
of  idicxjy  and  cerebral  palsy. 

Later  in  life  pial  hemorrhage  is  usually  produced  only  by  extreme 
violence  to  the  skull,  as  in  concussing  injuries  or  fractures.  The  hem- 
orrhage may  come  from  a  dural  sinus  or  from  the  meningeal  arteries. 
It  practically  requires  a  fracture  with  displacement  or. a  i)enetrating 
wound  to  cause  sinus  bleeding.  The  location  of  the  middle  meningeal 
artery  in  a  bony  channel  at  the  anterior  inferior  angle  of  the  parietal 
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bone,  a  frequent  seat  of  fractures  and  direct  violence,  renders  it  particu- 
larly liable  to  injury.  In  many  cases  the  hemorrhage  from  the  meningeal 
vessels  takes  place  at  the  contre  coup  point.  Certain  debilitating  and 
infectious  conditions  predispose  to  and  may  rarely  cause  subdural  hem- 
orrhage ;  for  instance,  hemophilia,  purpura,  small-pox,  scarlatina, 
typhus,  typhoid,  and  acute  rheumatism.  It  is  found  in  chronic  alco- 
holism, especially  affer  a  debauch.  A  ruptured  meningeal  aneurysm 
may  flood  the  subdural  space. 

The  onset  is  acute  and  marked  by  apoplectic  seizure  and  rapidly 
developing  uuconsciousness.  In  traumatic  cases  the  patient  not  seldom 
rallies  more  or  less  from  the  first  bewilderment  of  the  concussion,  and 
after  a  variable  interval  of  minutes,  or  even  hours,  sinks  into  uncon- 
sciousness. The  cortical  irritation  is  manifest  in  one-sided  or  more  cir- 
cumscribed and  repeated  convulsions,  rigidities,  and  tremors.  The 
pupils  dilate  unevenly,  the  coma  becomes  profound,  the  pressure  indi- 
cations intensified,  and  the  patient  usually  dies  in  from  twenty-four  to 
seventy-two  hours,  unless  relieved  by  operation. 

Inb^apial  hemorrhage  takes  place  within  the  pial  spaces,  or  strips  the 
pia  from  the  cerebral  cortex.  It  is  the  usual  meningeal  hemorrhage  of 
adult  life,  and  its  common  location  is  toward  or  in  the  basal  region. 

The  extravasated  blood  may  widely  infiltrate  the  pial  spaces  or 
merely  form  diffuse  eochymotic  discolorations.  In  large  quantities  it 
may  force  itself  into  the  ventricles  through  the  transverse  fissure,  and 
even  travel  down  into  the  pial  spaces  of  the  cord.  Usually  it  forms  a 
thin  covering  over  the  surface  of  the  convolutions,  dipping  into  and  fill- 
ing the  intervening  sulci.  Under  the  hemorrhage  the  surface  of  the 
cortex  often  appears  softened  and  lacerated.  Ordinarily  the  blood  is  of 
arterial  origin  ;  rarely  it  comes  from  veins  and  very  exceptionally  from 
a  ruptured  sinus.  Except  in  traumatic  cases,  disease  of  the  vessels, 
such  as  aneurysm,  miliary  aneurysm,  sclerosis,  atheroma,  fatty  degenera- 
tion, or  acute  infectious  softening  of  their  walls,  furnishes  the  essential 
element  of  causation.  It  follows  that  periarteritis  and  endarteritis  are 
the  initial  steps  in  the  process  that  eventuatt^s  in  hemorrhage.  The  de- 
velopment of  these  conditions  is  taken  up  more  at  length  under  the 
diseases  of  cerebral  arteries  in  Part  III,  to  which  the  reader  is  ref(»rred. 

The  onset  of  this  form  of  meningeal  hemorrhage  is  also  acute  and 
apoplectic,  with  a  rapid  downward  tendency  toward  death.  There 
may  be  partial  temporary  restoration  to  consciousness,  but  the  patient 
presents  indications  of  great  shock  and  feebleness.  A  recurrence  of 
apoplectic  symptoms  is  usually  quickly  followed  by  death.  Previous  in- 
dications of  localized  disease,  such  as  aneurysm  of  the  basilar  or  other 
large  vessel  of  the  base,  may  have  been  j)resent  in  the  form  of  cranial- 
nerve  palsies  with  the  usual  features  of  ondocnmial  tumors.  The  apo- 
plectic seizure  is  usually  less  sudden  and  violent  than  in  cerebral  hem- 
orrliage  of  the  ordinary'  capsular  variety,  and  often  rather  gradually 
develops  the  full  apoplectic  state  and  profound  coma.  Hemiplegia  and 
conjugate  deviation  of  the  head  and  eyes  have  been  noted  in  rare  cases, 
but  their  absence  is  the  rule,  and  aids  in  differentiating  this  condition 
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from  cerebral  hemorrhage.  Epileptiform  and  tetanic  features  are 
occasionally  present  and  imply  cortical  irritation.  The  pulse  may  be 
slow  and  respiratory  diflSculty  presi*nt  At  first  the  rectal  tempera- 
ture is  reduced,  but  returns  to  the  normal  and  rapidly  mounts  as  death 
approaches.  This  takes  place,  as  a  rule,  in  from  a  few  hours  to  a  few 
days.     Rare  cases  have  endured  a  week,  and  still  rarer  ones  sur\nved. 

The  diagnosis  of  intrapial  hemorrhage  is  difBciflt.  It  closely  resem- 
bles cerebral  hemorrhage,  cerebral  thrombosis,  and  the  hemorrliage  arising 
from  pachymeningitis  interna.  The  chief  symptoms  on  which  reliance 
is  to  be  placed  are  the  rapidity  of  onset  and  the  quickly  increasing  symp- 
toms without  paralysis  and  convulsions.  An  internal  pachymeningitis 
usually  presents  a  significant  history  of  headaches,  and  occurs  in  a  lim- 
ited class  of  patients  with  gross  degenerations.  The  differential  features 
of  cerebral  hemorrhage  and  softening  are  tabulated  in  Part  III. 

The  outlook  is  extremely  grave  and  death  is  almost  certain  to  ter- 
minate the  case.  In  these  days  of  aseptic  cranial  surgerj'  an  exploratory 
oi)cning  is  allowable,  and  furnishes  practically  the  sole  means  of  con- 
trolling the  hemorrhage  and  saving  the  patient. 


CHAPTER  11. 

INFLAMMATION  OF  THE  PIA  MATER* 

Leptomeningitis,  acute  cerebral  meningitis,  cerebrospinal  meningUia,, 
purulent  meningitis,  inflammation  of  the  soft  cerebral  coverings,  is  an 
acute,  sometimes  epidemic  disease  of  a  heteroinfectious  character,  con-.- 
sisting  of  infiammation  of  the  pia  mater  and  marked  by  an  irregular 
clinical  course. 

A  general  description  of  leptomeningitis  will  be  followed  by  an  out- 
line of  some  of  its  more  importiuit  clinical  varieties. 

Etiologry- — The  pial  stnictur(»s  can  be  invaded  in  but  two  w-ays  :  by 
traumatic  or  destructive  lesions  of  the  bony  and  fibrous  envelopes  of  the 
brain  on  the  one  hand,  or  through  the  vascular  supply  on  the  other.  To- 
the  first  group  belong  those  cjises  of  meningitis  arising  from  direct  in- 
oculation, as  in  cranial  fracture  and  septic  extension  from  neighboring^ 
foci  in  th(»  scalp,  face,  cranial  bones,  the  middle  ear,  the  mastoid  cells^ 
the  nasal  fossa?,  antra,  and  sinuses,  and  from  the  orbit  and  pharj'nx. 
To  the  second  group  belong  the  larger  number,  which,  formerly  called 
idiopathic,  are  now  known  to  de{K'nd  on  mierobic  infection.  The 
exact  infwtion  path  is  often  problematical.  Ortman  pointed  out  the 
presence  of  coryza  in  a  large  proportion  of  the  cases,  and  sup{)osed  that 
the  infection  rwiched  the  pial  space  through  the  lymph-channels  of 
the  nasal  vault,  which  are  continuous  with  those  of  the  brain. 


INFLAMMATION  OF  THE  PI  A  MATER, 


79 


In  the  epidemic  form  Scherer  *  again  calls  attention  to  the  severe 
nasal  catarrh  at  the  commencement  of  the  attack.  Weigerts  in  eighteen 
cases  found  purulent  nasal  catarrh,  and  demonstrated  Weichselbaum's 
diplococcus  intracellularis  meningitidis  in  the  secretions.  In  fifty  per- 
sons not  suffering  from  the  disease  he  found  this  diplococcus  in  two  in- 
stances and  supposes  that  it  is  inhaled,  taken  up  by  the  leukocytes,  and 
by  them  carried  into  the  lymph-spaces  of  the  brain  through  the  nasal 
vault.  Further  importance  has  been  given  to  this  pathway  by  the  ex- 
aminations of  Westenhoeffer.2  Flexner  and  Barker^  emphasize  the 
probability  of  the  infection  atrium  being  in  the  intestinal  tract,  but 
more  recently  Flexner  has  subscribed  to  nasal  invasion  as  the  most 
common  in  the  epidemic  variety.  The  close  relation  of  pneumonia  to 
meningitis  has  for  a  long  time  pointed  to  the  lungs  as  an  invasion  route. 
As  a  clinical  fact,  any  infection  at  any  near  or  remote  point  may  induce 
meningeal  inflammation  by  way  of  the  vascular  system. 

Bacteriologically,  a  case  of  acute  meuingitis  may  present  one  or  many 
organisms.  Those  most  frequently  found  alone  are  Weichselbaum's 
diplococcus,  Koch's  bacillus,  the  pneumococcus,  the  streptococcus,  the 
typhoid  bacillus,*  and  the  bacillus  coli.  In  association  with  them,  and 
perhaps  often  as  a  secondary  infection,  are  found  the  staphylococcus 
aureus  and  albus  and  various  indeterminate  streptococci  and  bacilli. 
The  most  common  of  all  and  the  most  significant  are  the  bacilli  of 
tuberculosis,  the  pneumococcus,  and  the  diplococcus  intracellularis. 
These  microorganisms  are  found  in  the  meningeal  fluid,  but  may,  as  in 
a  general  pneumococcic  infection,  be  widely  distributed  throughout  the 
body.  Lately  the  diplococcus  of  Weichselbaum  has  been  demonstrated 
in  the  pus  of  arthritis  occurring  in  a  case  of  meningitis,  and  also  in 
the  blood.*  Osier,  in  the  Cavendish  lectures  for  1899,  made  the  follow- 
ing practical  classification : 
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1.  Tuberculous 


a)  Sporadic. 
h)  Epidemic. 

Meninges  alone  involved  or  in  a  general 
pneumococcus  infection. 


2.  Pneumococcic. 


3.  Pyogenic. 


4.  Miscellaneous 
acute  infections. 


(^)  Secondary  to  pneumonia,  endocardi- 
tis, etc. 

(6)  Secondary  to  disease  or  injury  of 
cranium  or  its  fossa. 

(a)  Following  local  disease  of  cranium 
or  a  local  infection  elsewhere. 

(6)  Terminal   infection    in  various 
chronic  maladies. 


Diplococcus    intracellu- 
laris. 

Pneumococcus. 

Bacillus  tuberculosia. 


In  typhoid  fever,  influenza,  diphtheria, 
gonorrhea,  anthrax,  actinomycosis, 
and  other  acute  diseases. 


>  Pneumococcus. 


Various  forms  of  8t»> 
phylococci  and  strep- 
tococci. 

Typhoid  bacillus,  influ- 
enza bacillus,  diph- 
theria bacillus,  gono- 
coccus,  etc. 


It  will  have  been  notice<l  that  leptomeningitis  is  found  in  fre- 
quent association  with  the  other  infectious  diseases.  Curschmann  has 
noted  it  in  small-pox  and  scarlatina,  both  with  and  without  purulent 
otitis.  It  is  not  rare  after  typhoid.  It  is  common  with  pneumonia. 
AH  pyemias,  whatever  their  source,  have  their  recorded  cases.     Acute 

>"Centralbl.  f.  Bakt.  u.  Parasitenkunde,"  April,  1895. 

>  ♦'  Berlin,  klin.  Woch.,"  June  12, 1905.  »  "Am.  Jour.  Med.  Sci.,"  Feb.,  1S04. 

*  Daddi,  **  Lo  Speri  men  tale,"  July,  1884.    Ohlmacher,  "Jour.  Am.  Med.  Assn.," 
Aug.  28,  1897. 

HJynn,  "  Phila.  Med.  Jour.,"  vol.  ii,  No.  24. 
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articular  rheumatism  is  frequently  attended  by  meningeal  symptoms 
which  are  customarily  attributed  to  rheumatic  inflammation  of  the 
serous  brain-envelope,  but  Ball/  in  at  least  3  out  of  69  such  cases, 
found  a  purulent  effusion,  and  serous  exudation  was  present  in  35. 
Mumps  are  often  associated  with  meningitis  and  epidemics  of  both  have 
been  concurrently  noted.  The  same  is  true  of  coryza,  which,  like  paro- 
titis, is  sometimes  undoubtedly  due  to  the  lancinate  micrococcus.  A 
most  marked  relationship  exists  between  pneumonia,  influenza,  and  men- 
ingitis. They  may  follow  one  another  in  a  given  patient.  They  are 
apparently  interchangeable  in  a  grippal  epidemic,  and  present  remark- 
able bacterial  analogies.  In  pneumonia  of  the  apex  a  meningitic 
disturbance  sometimes  arises  that  is  not  marked  anatomically  by  any 
evidence  of  inflammation.  Cultures  in  such  cases  have  also  been 
negative.  2  The  clinical  picture,  however,  is  that  of  acute  meningitis, 
and  further  investigation  may  yield  positive  findings.  The  so-called 
acute  serous  meningitis  is  generally  secondary  to  some  pyemic  con- 
dition, and  in  some  instances  the  clear  meningeal  fluid  has  contained 
streptococci.  ^  Insolation  is  undoubtedly  at  times  attended  by  a  menin- 
geal congestion  that  may  develop  into  active  inflammation  with  a  ten- 
dency to  chronic  changes. 

PathologricaJ  Anatomy. — The  pathological  changes  in  the  meninges 
are  more  or  less  circumscribed  when  due  to  infection  by  extension,  and 
are  then  often  limited  to  the  neigh borhoo<l  of  the  primary  lesion.  On 
the  other  hand,  infection  by  way  of  the  circulation  gives  rise  to  a  gen- 
eralized meningitis  which  may  be  most  intense  at  the  vertex  or  the 
basal  region.  The  dura  mater,  except  at  the  site  of  bone  disease  or 
similar  infection  center,  is  practically  intact  and  is  readily  removed. 
The  pia  presents  a  roughened,  marhleized  appearance.  The  vessels 
are  engorginl  with  blooil  and  the  pial  spaces  are  filled  with  a  serous, 
milky,  or  purulent  exudate,  which  follows  the  vascular  courses,  fills 
the  sulci,  and,  if  sufficiently  abundant,  unhrokenly  covers  the  con- 
volutions. At  other  times  the  exudate  appears  in  discrete  patches, 
which  are,  for  the  most  part,  found  at  the  basilar  outlets  of  the  cranial 
nerves  and  vessels.  Extensions  sometimes  accompany  the  auditory 
nerve  into  the  internal  meatus  or  follow  the  optic  nerve  into  tho 
orbit.  The  seropurulent  deposit  is  more  or  less  fibrinous,  and  tlH» 
serous  exudate  sometimes  is  filUnl  with  flaky  masses,  which  escape  with 
it  when  the  skull  is  o|K'ned.  Ortlinarily  the  inflammation  follows  the 
choroid  plexuses  into  the  fe)ifriciei<j  which  are  oftentimes  dilated  by  the 
increased  turbid,  flocculent,  pial  fluid. 

The  cerebral  cortex,  in  cases  of  short  dunition  and  in  the  so-called 
serous  form,  may  show  little  more  than  the  evidence  of  increased  vascu- 
larity. In  severe  and  protracted  cases  minute  hemorrhages  are  com- 
mon, both  in  the  pial  spaces  and  the  brain-substance.  The  perivascular 
sheaths  are  blocked  with  exudate,  and  the  cortex  is  edematous,  infil- 
trated with  pus,  and  adherent  to  the  pia,  which  can  not  he  se|)ardted  from 

*  **Th^ae  de  Paris  "  1869. 
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it  without  stripping  off  the  gyral  substance.     Thrombotic  softening  and 
abscess  formation  may  be  encountered. 

The  oord  is  aflFected  in  about  one-third  of  the  cases.  Its  meningeal 
and  deeper  conditions  are  similar  to  those  of  the  cerebrum.  The  pos- 
terior roots  seem  especially  vulnerable,  and  present  marked  inflamma- 
tory and  degenerative  changes  of  their  hyaline  and  axis-cylinder  ele- 
ments. The  exudate  is  usually  thicker  on  the  posterior  surface  of  the 
cord,  probably  from  the  usual  dorsal  position  of  the  patient  This  may 
also  account  for  the  preponderance  of  changes  in  the  posterior  part  of 
the  cord. 

From  the  gross  appearance  it  is  evident  in  severe  cases  that  men- 
ingitis is  attended  by  a  certain  degree  of  cei'dnitis.  The  anatomy  of 
the  meninges  explains  this.  The  histological  changes  consist  of  cap- 
illary and  vascular  dilatation  in  the  pia  and  an  active  diapedesis  into 
the  perivascular  sheaths.  These  are  dilated  and  crowded  with  leuko- 
cytes and  purulent  elements.  The  neurogliar  cells  and  network  of  the 
cortex  show  some  proliferation.  The  bacteriology  has  already  been  in- 
dicated. 

The  body  organs  in  the  secondary  varieties  show  the  varying  lesions 
of  the  primary  disease,  such  as  tuberculosis,  typhoid,  pneumonia,  in- 
fectious endocarditis,  or  local  septic  processes.  Splenic  enlargement 
may  alone  mark  the  infectiousness  of  the  disease. 

Symptoms. — The  incvhation  period  of  meningitis  is  an  indefinite 
one.  In  some  epidemics  it  has  appeared  to  be  somewhat  less  than  a 
week.  In  the  fulminant  cases  the  severest  manifestations  of  the  disease 
are  present  almost  in  a  moment,  and  death  may  occur  in  twenty-four  hours. 
Usually  there  is  an  invasion  period  of  several  days  or  weeks,  attended 
by  malaise,  discomfort,  slight  feverishness,  and  headache.  More  pro- 
nounced disturbance  then  ensues,  and  we  have  a  varying  period  of  ex- 
cilemeni,  followed  by  one  of  depression,  stupor,  coma,  and  death. 

The  prodromal  headache  becomes  severe,  continuous,  and  of  all  the 
symptoms  is  the  most  constant  and  significant.  It  is  particularly  vio- 
lent and  unmanageable.  The  patient  constantly  complains  of  it,  and 
when  stupor  or  coma  has  supervened,  by  holding  the  ht^d  in  the  hands 
and  by  moans  and  facial  expression,  he  still  indicates  its  often  overmas- 
tering presence.  In  children  it  gives  rise  to  the  sharp  cephalic  cry  that 
punctuates  their  stuporous  state  at  frequent  intervals.  Ordinarily  it  is 
referred  to  the  occiput  or  vertex,  but  is  often  diffuse. 

Delirium  is  common  in  children  and  fr(K}ucnt  in  adults.  A  mental 
fogginess  is  oflen  early  noticeable.  The  patient,  racked  by  the  cephal- 
algia, seems  irresponsive,  unimpressionable,  and  is  hazy  in  his  replies. 
The  delirium  is  of  a  low  grade  generally,  but  may  be  wild  and  frantic  or 
suggestive  of  the  busy  delirium  of  alcoholism  and  typhoid.  Vomiting 
of  a  projectile  character  is  mrely  absent  in  children,  but  is  less  common 
in  adults.  The  stomach  seems  simply  intolerant  and  njects  without 
nausea  the  unchanged  ingesta.  It  may  be  an  early  symptom.  At  the 
same  time  the  tongue  may  be  quite  clean;  later  it  is  often  thickly  furred 
and  suggestive  of  typhoid.     The  boirels  are  usually  constipated  and  the 

abdomen  retracted. 
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Cbnvulmms  in  the  early  steges,  particularly  in  children,  often  occnr. 
They  are  general  in  character  and  of  protracted  duration.  When  the 
convexity  is  invaded,  they  may  later  present  a  limited  distributjoD,  one 
side  of  the  body,  the  face,  or  a  single  extremity  being  alone  involved. 

Almost  invariably  there  is  more  or  less  muscular  rigidity.  In  most 
cases  this  is  marked  at  the  neck  by  a  tendency  to  retraction  that  is 


highly  significant.  At  first  the  patient  complains  of  a  feeling  of  nuchal 
stiffness  and  soreness,  and  finds  sliglit  relief  in  resting  the  head  on  a 
chair-back  or  over  a  firm  pillow.  In  the  comatose  condition  the  head 
is  otten  strongly  retracted  and  the  occiput  drawn  well  between  the 
shoulders.  When  less  marked,  an  attempt  to  passively  bring  the  head 
forward  will  provoke  distress  and  resistance.  A  similar  rigidity  rarely 
invades  tlie  muscles  of  the  lower  jaw,  producing  slight  trisoms.  It  may 
involve  the  extremities,  and  when  the  meningitis  has  attacked  the  spine 
the  trunk  is  otlen  held  rigidly  in  a  jKisitioo  of  dorsal  extension.  Ker- 
nig  and  Bull  ■  first  described  a  jtccidiar  rigidity  in  the  lower  limbs.  If 
the  patient  is  jihiced  in  u  chair  one  is  unable  passively  to  extend  the 
knees  owing  to  the  contnicture,  which  disappears  when  the  thigh  is 
straightened  on  the  trunk. 

Keriiiy't  aiijn  can  be  readily  sought  with  the  ])fltient  in  the  dorsal 
decubitus  by  raising  the  lower  extremity  to  a  vertical  position  with  fully 
extended  knee.  The  niuscniar  retraction  of  the  hamstring  group,  if 
present,  jtrcvcnts  full  elevation.  The  age  of  the  patient  must  be  con- 
sidered, as  in  the  ag«i  full  exlousion  in  ibis  pasture  is  not  to  be  ex- 
j)ected.  Ji>int  disease  and  dcl'ormities  must  also  be  excluded.  Accord- 
ing to  Horrick,  Osier,  and  others  this  sign  is  practically  constant  in 
this  disease.  It  !ip|>cjirs  early  and  is  c<'i1ainly  valuable.  Mttscnlar 
vcakncst  is  usually  present  and  may  be  more  or  less  localized. 

The  cranial  nrrt-es  in  nn)st  cases  sooner  or  later  show  invasion  and 
fiirnish  valuable  diagnostic  symptoms.  The  olfactorj-  ncr\'es  are  seldom 
disturl>e<),  but  occasionally  the  ]»atient  complains  of  olfactory  sensitive- 
ness. Photophobia  is  a  common  symptom.  The  ojjfic  nerve  is  irritated 
by  extension  of  the  inflammation  down  its  slieath.  After  a  few  days 
haziness  of  the  di,sc  and  enlai^ed  vessels  are  often  seen  ophthalmoscop- 
ically.  The  ilisc  may  be  markedly  obscured.  Ketinal  hemorrhages, 
'  "  Berlin,  klin.  -Woclieiis.,"  1P94-1895. 
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papillitis,  and  subsequent  atrophy  and  blindness  are  occasionally  en- 
countered. Choroiditis,  or  panophthalmitis,  is  sometimes  present  and 
may  cause  great  injury  to  the  eye  or  result  in  complete  blindness.  The 
third  nerve  is  almost  always  affected.  When  marked  strabismus  does 
not  demonstrate  it  at  a  glance,  by  having  the  patient  turn  the  eyes  in 
various  directions  a  lack  of  conjugate  action  becomes  apparent.  Question- 
ing may  develop  the  history  of  visual  uncertainties — haziness  or  transient 
diplopia.  The  pupils  also  furnish  important  signs.  Early  in  the  at- 
tack there  is  a  tendency  to  miosis,  which  later  is  replaced  by  pupillary 
dilatation.  The  reflex  to  light  is  lost  or  greatly  reduced  in  amplitude 
or  activity.  The  pupils  may  be  perfectly  immovable.  They  are  often 
unequal.  The  facial  nerve  is  exceptionally  paretic,  allowing  the  face  to 
deviate  to  the  opposite  side.  At  the  same  time  the  auditory  nerve  is 
implicated  through  its  association  w  ith  the  facial  nerve  within  the  bony 
walls  of  the  internal  meatus.  The  loss  of  hearing  that  sometimes  fol- 
lows cerebral  meningitis  is  due  principally  to  ah  extension  of  the  inflam- 
mation to  the  labyrinth,  and  only  exceptionally  to  destruction  of  the 
auditory  ner\^e-trunk.  Irritation  of  the  auditory  apparatus  is  appar- 
ent in  the  early  stages  of  the  attack.  All  sudden  or  loud  noises  greatly 
distress  the  patient.  Implication  of  the  hypoglossus  in  rare  cases  causes 
deviation  of  the  tongue.  Probably  all  other  cranial  nerves  are  similarly 
affected.  Doubtless  the  common  respiratory  and  cardiac  disturbances 
are,  at  least  sometimes,  attributable  to  injury  of  the  pneumogastric. 

In  addition  to  the  hyperesthesia  of  the  special  senses  much  tenderness 
is  customarily  found  over  the  spine  and  limbs.  The  back  of  the  neck 
is  especially  sensitive,  and  firm  pressure  of  the  muscular  masses  is  usually 
resented.  The  entire  head  is  more  or  less  sensitive  to  deep  pressure, 
and  pain  is  provoked  by  gentle  percussion  over  the  skull.  The  paretic 
and  sensory  disturbances  may  be  unilateral  or  monoplegic  in  distribution. 
The  location  of  the  disease  causes  these  variations. 

Cerebral  meningitis  presents  no  uniform  temperature  curve.  It  may 
be  ushered  in  bv  a  chill  and  an  elevation  of  the  bodv-heat  to  104°  or 
higher.  It  may  show  a  very  low,  even  a  subnormal,  temperature  at 
first,  and  terminate  with  a  high  range.  The  evening  rise  may  default 
Fickleness  is  the  rule  and,  in  a  way,  diagnostic. 

The  pulse  shows  variation  in  two  directions.  During  the  early  stage 
of  excitement  it  is  likely  to  be  full,  active,  and  greatly  accelerated. 
Not  uncommonly,  however,  the  physician  is  surprised  to  find  a  slug- 
gish pulse  of  40  or  60  and  the  temperature  mounting  above  100°. 
This  dissociation  of  pulse  and  temperature  is  usually  manifest  sooner  or 
later  in  meningitis,  and  furnishes  a  sign  of  capital  importance.  Toward 
the  fatal  end  the  temperature  bounds  upwanl,  attended  by  a  pulse  of 
great,  almost  uncountable,  rapidity. 

Vasomotor  signs  are  not  lacking.  Herpes  lahialis  is  as  common  as  in 
pneumonia  and  as  significant.  If  the  finger-nail  be  drawm  across  the 
integument  of  the  abdomen  or  elsewhere,  it  is  followed  slowly  by  a  con- 
gested red  streak  that  persists  for  many  minutes.  Trousseau  laid  much 
8tn\ss  on  the  phenomenon,  which  he  calked  the  taehe  cer^brale,  and  it  is  of 
some  significance.     Taken  alone  it  is  of  no  importance,  as  it  is  common 
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to  many  conilitiuns.  The  application  of  mild  irritants  or  gentle  heat  is 
likely  to  be  followed  by  vesiculation  and  sloughing.  Urticaria  is  often 
present.  A  red  macuhr  eruption  which  gives  to  cerebral  meningitis  its 
aometJme  name  of  spotted  fever  is  of  infrequent  occurrence.  It  appears 
mainly  on  the  abdomen  and  trunk,  and  may  be  mistaken  for  the  pete- 
chial marking  of  typhoid  fever.     It  is  more  like  roseola. 

Early  in  5ie  attack  the  regpiraiion  may  be  quickened.  Later,  in  the 
stupor  and  coma,  it  is  often  slow  and  irr^ular.  The  Cheyne-Stokes 
variety  is  often  observed,  and  is  of  very  serious  though  not  absolutely 
of  fatal  import.  The  ordinary  relations  of  respiration  to  the  tempera- 
ture and  pulse  may  be,  aiid  often  are,  disturbed. 

The  unne  shows  the  general  febrile  disturbance,  and  is  scanty,  high- 
colored,  and  heavy.  Sometimes  albumin  and  sugar  are  found  in  quan- 
tities varying  from  a  trace  to  lai^  amounts.  They  are  significant  of 
irritation  of  the  meduUaiy  centers  in  the  floor  of  the  fourth  ventricle. 

The  tendoTi-refUxes  may  or  may  not  be  much  modified.  Sometimes  they 
are  exaggerated,  more  often  decrea-'fed.  It  is  not  uncommon  to  find  them 
diminishing  as  tJie  depressed  stage  comes  on.  Their  obliteration  after 
tlie  disease  baa  lasted  a  week  or  ten  days  in  protracted  cases  is  often 
noticed.  They  may  I>e  more  diriturt>e<l  on  one  side  than  on  the  other. 
The  t(»e-sign  is  frequently  encountered. 


acute.     An  average  durati' 


•s  pn'scnt  piindli'l  c<inditions  as  to  course, 
\  fulintniuit  nisi'  may  end  fatally  in  a  day. 
I'er  several  wtfks  and  some  are  clearly  sub- 
n  of  aljout  fifty  days  has  been  noted  by  Tooth, 
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Barlow  and  Lees,  and  others  in  the  sporadic  forms,  some  extending  beyond 
one  hundred  days.  In  the  epidemic  cases,,  according  to  Mallory  and  Wright, 
the  average  duration  is  about  eleven  days,  perhaps  indicating  a  more  viru- 
lent variety  of  the  coccus.  An  ordinary  non-epidemic  case  presents  perhaps 
a  week  of  malaise,  a  week  of  excitement,  and  a  week  of  depression,  which 
usually  terminates  in  deepening  coma  and  death  by  cardiac  failure.  At 
any  time,  even  when  the  patient  seems  to  be  in  extremis,  the  symptoms 
may  clear  away  and  convalescence  follow.  A  remission  of  symptoms  may 
give  false  hope,  to  be  destroyed  by  the  return  of  the  serious  features  of  the 
disease  in  all  their  intensity.  When  the  basilar  region  is  principally  af- 
fected, the  course  of  the  disease  is  likely  to  be  cut  short  by  bulbar  inva- 
sion. The  convexity  cases  are  of  longer  duration  and  the  patient  thus 
affected  is  sometimes  gradually  worn  out  by  the  pain,  delirium,  and  fever. 

During  the  period  of  excitement  of  functions,  vomiting,  delirium, 
vertigo,  high  temperature,  muscular  rigidity,  spasms,  convulsions,  inde- 
terminate headaches,  and  hyperesthesia  are  the  prominent  features. 
They  are  gradually  replaced  by  increasing  apathy,  stupor,  and  coma,  in 
which  the  patient  lies  inert.  He  may  be  nearly  relaxed  or  lie  with 
retracted  head,  marked  squint,  and  rigid  limbs,  passing  urine  and  feces 
under  him,  and  responding  to  strong  stimulation  slightly  or  not  at  all. 
The  rapid  respiration  of  the  first  period  is  replaced  by  the  slow  or 
irregular  breathing  that  indicates  increased  intracranial  pressure  or 
pneumogastric  irritation.  Finally,  deglutition  is  impaired,  respiration 
becomes  stertorous,  and  the  patient  slowly  sinks  or  may  expire  in  a 
convulsion. 

Various  epidemics  have  shown  numerous  features  of  similarity 
among  the  cases  that  have  marked  their  progress.  At  first  the  fulmi- 
nant cases  have  been  common.  At  the  end  those  of  less  and  less  sever- 
ity are  met  with. 

Diagnosis  in  the  very  early  stage  is  difficult.  When  the  disease  is 
fully  developed,  and  in  epidemic  conditions,  a  mistake  would  be  almost 
impossible.  No  one  symptom  is  constant,  and  it  is  a  disease  of  protean 
aspects.  The  symptoms  vary  as  the  base  or  convexity  is  involved. 
Meningitis  of  the  convexity  is  marked  by  excessive  delirium,  high  tem- 
perature, convulsions,  localized  spasm,  dysesthesia,  and  monoplegias. 
The  cranial  nerves  are  not  involved,  and  ocular  symptoms  are  slight  or 
entirely  wanting. 

When  the  base  is  affected,  the  temperature  often  has  a  low  range  or 
is  subnormal.  Cranial  palsies  are  common,  retraction  of  the  head  is 
nearly  always  present,  and  the  dissociation  of  pulse,  temperature,  and 
respiration  is  marked.  Optic  neuritis  declares  the  basilar  location  or 
extension  of  the  disease.  As  a  rule,  infection  by  the  blood-channels 
results  primarily  in  meningitis  of  the  convexity.  In  rare  instivnces  the 
meningitis  is  confined  to  the  ventricular  area  and  the  choroid  append- 
ages, but  no  distinctive  symptoms  indicate  this  liinitiition.  The  diag- 
nostic value  of  the  headache  depends  uj)<)n  its  dunition,  intensity,  and 
particularly  upon  its  j>ersistence  after  deliriuni  has  ap|)earcd  or  coma 
has  ensued.  The  tenderness  of  the  head  and  the  pain  on  j)ressnre  are 
of  some  value.     Vomiting  is  only  significant  wiion  of  the   proj(»ctile 
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character,  unattended  by  gastric  disturbance  and  ferraentative  changes. 
The  temperature  lends  aid  when  out  of  keeping  with  the  pulse-rate  and 
respiration  rhythm.  The  tenderness  in  the  limbs,  the  rigidity  of  the 
neck,  the  contractures  at  the  knee  in  the  sitting  attitude,  are  highly 
suggestive.  Apathy,  drowsiness,  and  mental  obscuration  in  themselves 
should  suggest  the  disease.  The  grouping  of  several  of  these  symp- 
toms would  justify  a  tentative  diagnosis,  which  the  appearance  of  squint, 
convulsions,  delirium,  optic  neuritis,  Kernig's  sign,  or  the  vasomotor 
symptoms  would  confirm.  Gowers  states  that  in  suspected  cases  the  too 
free  vesiculation  of  the  skin  under  heat  or  irritation  would  lend  support 
to  the  diagnosis  of  meningitis.  Lumbar  puncture  will  also  assist.  In 
practice  it  should  always  be  done.  It  furnishes,  through  bacterial  tests, 
knowledge  of  the  exact  infection,  often  establishes  the  diagnosis,  and 
sometimes  contributes  to  beneficial  treatment.  In  the  diplococcus  variety 
it  gives  us  exact  indications  and  the  opportunity  for  the  use  of  Flexner'a 
serum. 

Differentially,  the  diagnosis  is  often  much  complicated  by  the  associa- 
tion of  meningitis  with  other  affections  which  may  overshadow  it.  As 
it  occurs  in  the  course  of  pneumonia,  typhoid  fever,  cranial  injuries, 
septic  invasion,  and  pyemias,  the  original  disease  process  may  entirely 
absorb  the  practitioner's  attention.  From  typhoid,  Hirt  ^  says,  it  is 
sometimes  indistinguishable,  presenting  a  similar  temperature  curve, 
splenic  enlargement,  rose  sjiots,  and  the  typhoid  stool.  WidaPs  re- 
action is  a  helpful  but  not  absolute  sign  of  typhoid.  The  presence  of 
pseudomeningeal  symptoms  in  pneumonia  of  the  apices  has  been  men- 
tioned, and  in  pneumonia  generally  meningitis  can  only  be  determined 
by  basilar  symptoms.  Uremia  should  be  excluded  by  a  thorough 
urinalysis.  An  attack  of  delirium  tremens  may  be  easily  mistaken  for 
meningitis,  with  which  it  is  not  rarely  complicated.  Single  or  double 
acute  otitis  in  children,  marked  by  constant  pain  and  vomiting,  delirium, 
and  deafness,  is  usually  confoundwl  with  meningitis.  If  the  facial 
nerve  escajx*,  the  deafness  would  j)oint  to  labyrinthian  disease  and  serve 
to  exclude  meningitis.  Hysteria  is  sometimes  mistaken  for  meningitis. 
The  emotional  and  mental  features,  the  nonnal  temperature,  breathing, 
and  pulse,  and  certainly  the  stigmata  of  hysteria  should  differentiate  it. 
In  children  the  onset  of  nearly  every  febrile  disturbance  has  been  con- 
founded with  meningitis.  Here  reliance  must  be  placed  on  the  charac- 
teristic temperature  curves,  eruptions,  and  clinical  antecedents.  The 
character  of  the  infection  can  usually  be  determineil  by  spinal  puncture 
and  appropriate  Ixicteriological  tests. 

Progrnosis. — In  expressing  an  opinion  as  to  the  outcome  of  a  given 
case,  the  physician  has  three  positive  statements  to  make.  First,  the 
result  is  absolutely  uncertain  until  death  occurs  or  convalescence  is 
firmly  established  ;  second,  the  probability  of  a  fatal  termination  is 
always  pronounceil ;  third,  some  trace  of  the  disease  is  likely  to  remain 
permanently.  The  disease  is  full  of  surjmses.  The  writer  has  seen 
a  patient  in  deepest  coma  for  hours,  with  convergent  squint  of  the 
most  marked  variety,  retraeteil   head  and  abdomen,  convulsed  limbs, 

^  Hirt,  "Diseases  of  the  Nervous  System,"  New  York,  1893. 
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Cheyne-Stokes  respiration,  large  quantities  of  sugar  in  the  urine,  and  a 
pulse  of  32,  entirely  recover.  Again,  cases  that  seem  trifling  or  on 
the  high  road  to  recovery  suddenly  become  worse  and  die.  Purulent 
cases  are  practically  always  fatal.  If  a  purulent  focus  within  the  skull, 
nose,  ear,  or  throat  is  found,  it  renders  the  outlook  extremely  grave. 
A  meningitis  following  pneumonia  is  practically  fatal,  but  Stoeltzner  ^ 
reports  a  recovery  where  spinal  puncture  showed  both  pus  and  the 
pneumococcus.  The  cerebrospinal  form  runs  a  more  favorable  course, 
the  mortality  varying  from  about  thirty  to  sixty  per  cent,  in  various 
epidemics.  Partial  recoveries,  however,  greatly  outnumber  cures.  The 
extension  of  inflammation  to  the  labyrinth  produces  deafness,  which  in 
young  children  may  lead  to  deaf-mutism.  Optic  neuritis  is  followed  by 
dimness  of  sight  or  complete  blindness.  Local  meningeal  thickenings 
and  cerebritis  portend  monoplegias,  epileptoid  convulsions,  and  mental 
defect.  Though  the  disease  is  not  one  of  proved  contagiousness,  sepa- 
ration of  the  patient  from  the  other  members  of  the  family  may  be 
insisted  upon  with  propriety.  The  tubercular  variety  is  almost  inva-  * 
riably  fatal. 

Treatment. — ^The  first  consideration  in  the  management  of  a  case 
IS  the  removal,  if  possible,  of  the  infection  atrium.  Cranial  suppura- 
tion and  injuries  demand  immediate  surgical  attention.  Optic,  nasal, 
pharyngeal,  intestinal,  and  pelvic  cavities  should  be  rendered  aseptic  if 
their  organs  or  contents  fall  under  suspicion.  Intestinal  antisepsis  is 
always  in  order.  To  this  end  free  catharsis  and  the  administration  of 
antifermentatives  are  indicated  as  well  as  by  the  usual  constipation. 
Minute  doses  of  calomel,  -jl^-  of  a  grain,  repeated  every  half  hour  or 
hour  until  active  results  are  obtained,  can  be  highly  recommended 
for  this  purpose.  In  addition,  the  mercurial  has  a  widely  diffused  mi- 
crobicidal value. 

From  the  first  the  patients  should  be  kept  in  a  cool,  quiet,  moder- 
ately darkened  room,  and  all  annoyances  to  which  their  hyperesthetic 
senses  make  them  especially  responsive  should  be  prevented.  Extreme 
delirium  will  oflen  require  a  sedative.  In  the  presence  of  the  cephal- 
algia bromids,  chloral,  Indian  hemp,  and  other  ordinary  means  will 
practically  always  fail.  The  coal-tar  derivatives  are  equally  valueless, 
and  nothing  but  mor|)hin  will  give  relief.  Its  hypodermatic  admin-> 
istration  is  by  all  odds  to  be  preferred  except  in  infants.  If  high  tem- 
perature be  present,  antipyretic  drugs  must  be  employed  with  great 
circumspection.  They  oflen  have  no  effect,  and  their  depressing  action 
sometimes  constitutes  a  real  danger  in  a  dist^ase  marked  by  symptoms 
of  disturl)ed  cardiac  and  respiratory  innervation.  Tepid  to  cool  baths 
with  cold  affusions  to  the  head,  8|K)nging,  and  the  pack  may  be  used  to 
l)etter  advantage.  Hot  Imths  are  decidedly  valuable.  They  often  allay 
the  delirium,  reduce  the  temjx^rature,  and  clear  up  the  clouded  mind. 
The  use  of  an  ice-bag  or  ice-coil  to  the  hejid  frequently  gives  comfort  to 
the  {>atient  and  renders  the  head-pain  bearable.  Counter! rritation  along 
the  spine  is  a  measure  of  doubtful  utility,  and  always  attendeil  by  the 
danger  of  setting  up  serious  ulceration  or  actual  sloughing. 

»  "Berlin,  kliii.  W<»rhens.,"  April  10,  1807. 
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In  the  depressed  period  sedatives  are  no  longer  required,  and  stimu- 
lants, like  strychnin  and  whisky,  will  often  need  to  be  sharply  pushed 
to  meet  the  failing  action  of  the  heart  or  lungs.  When  coma  has 
appeared,  it  may  often  be  broken  and  sometimes  happily  ended  by  the 
application  of  a  fly-blister  to  the  nape  of  the  neck.  It  should  be  suffi- 
ciently large, — two  by  six  inches  for  an  adult, — and  extend  from  one 
mastoid  to  the  other.  If  this  is  not  efficacious  or  the  coma  again  develop, 
a  drastic  cathartic — one  to  five  drops  of  croton  oil  in  emulsion — may 
render  similar  service.  By  recurring  in  turn  to  the  blister,  cathartic, 
and  baths,  with  cool  affusions  to  the  head,  no  doubt  the  progress  of  the 
disease  may  be  often  hindered.  Unfortunately,  it  usually  again  takes  up 
its  course,  but  occasionally  such  measures  seem  to  definitely  check  the 
malady  and  recovery  slowly  follows.  Aufrecht  ^  recommends  full  hot 
baths  of  about  100°  F.  for  ten  minutes.  Their  apparent  effi^ct  some- 
times is  to  reduce  temperature,  diminish  the  headache,  accelerate  the 
pulse,  and  induce  sleep.  As  many  as  eight  a  day  have  been  given  with 
excellent  results  by  Woroschilsky.^ 

The  use  of  large  doses  of  iodids  with  the  expectation  of  causing  re- 
sorption of  the  effusion  usually  only  results  in  distressing  the  patient^s 
stomach,  reducing  his  strength,  and  increasing  the  vomiting.  Shaving 
the  head  is  rarely  called  for,  but  a  heavy  mass  of  hair  may  usually  be 
removed  with  advantage.  Mercurial  inunctions  seem  at  times  to  lend 
help  even  in  the  absence  of  syphilitic  taint.  It  is  immaterial  whether 
they  be  applied  to  the  scalp  or  to  the  limbs,  so  far  as  the  effect  is  con- 
cerned, but  the  non-hairy  parts  are  more  convenient  and  less  irritable. 
Credo's  colloid  of  silver  ointment  and  iodoform  ointment  in  large  doses 
applied  to  the  shaven  head  have  advocates,  and  may  be  properly  em- 
ployed. Good  results  have  been  claimed  for  subcutaneous  injection  of 
the  bichlorid  of  mercury  in  doses  of  y^  of  a  grain  several  times  a  day 
in  children.  In  cases  showing  the  diplococcus  of  Weichselbaum,  Flex- 
ner^s  serum  should  be  employed  by  spinal  puncture. 

Important  items  in  the  treatment  of  meningitis  arc  the  nui'sing  and 
nutrition  of  the  patient.  A  cjireful,  intelligent,  preferably  trained, 
nurse  who  will  exclude  visitors  and  members  of  the  family  and  prevent 
disturbing  sounds,  bright  lights,  and  all  annoyances,  is  the  salvation  of 
some  cases.  Thus  only  can  constant  watchfulness  of  pulse,  respiration, 
and  temj>ornture,  which  may  show  extreme  and  critical  variations  in  an 
hour,  be  providi^l  and  emergencies  met  as  they  arise.  Nourishment  in 
small  (juantities  «in  usually  be  administered  frequently.  If  the  cerebral 
vomiting  persist,  morphin  is  practically  the  only  measure  we  can  rely 
upon  to  check  it.  In  the  stuporous  stiites  rectal  alimentation  will  be 
serviceable,  or  the  nasal  stomach-tube  in  skillKl  hands  may  be  employed. 
If  deglutition  is  difficult,  one  of  these  is  imperatively  demanded.  Large 
quantities  of  soups,  custanls,  wliev,  junket,  beef-juice,  and  eggs  may  be 
given  with  advantage  from  first  to  last.     The  lx)wels  nuist  be  active. 

The  question  of  trephiniiu/  the  cnmium  and  draining  the  meninges 
and  ventricles  hits  received  favorable  consideration  in  those  cases  where 
dcH'jKining  coma  and  failing  circulation  jM)int  to  increasing  intracranial 
pressure.     The  results  thus  ol)tained,  however,  are  not  encouniging. 

»  "Therap.  Moiiatahef Uj, "  Au^.,  1S94.  *  Jbid.,  Feb.,  1895. 
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Quincke,  in  1891,  suggested  that  the  intracranial  pressure  could  be 
easily  relieved  by  puncturing  the  dural  sheath  of  the  lumbar  cord  with 
a  hollow  needle.  The  procedure  has  since  been  widely  adopted.  Fur- 
bringer  ^  used  the  luvii>ar  puncture  one  hundred  times  in  eighty-six 
cases.  In  many  of  his  non-tubercular  cases  sugar  was  found  in  the 
spinal  fluid,  but  only  exceptionally  in  tubercular  meningitis.  The 
presence  of  pus  or  tubercle  bacilli  or  other  organisms  in  many  in- 
stances completed  the  diagnosis.  In  several  cases  in  children  a 
sinking  of  the  fontanel  showed  that  the  intracranial  pressure  was  re- 
duced. A.  Fraenkel  ^  has  noticed  the  optic  papillitis  diminish  and 
improvement  in  other  symptoms  after  the  puncture.  The  writer  has 
observed  a  pulse  of  160  drop  twenty  beats  in  an  adult  upon  the  re- 
moval of  two  ounces  of  fluid.  As  a  means  of  diagnosis  it  has  a  pre- 
cise value  when  positive  findings  are  furnished,  but  therapeutically  has 
not  accomplished  much.  In  principle  it  seems  seductively  correct,  and 
in  a  disease  of  such  fatal  character  may  be  employed  in  suitable  cases 
with  proper  surroundings  when  pressure  symptoms  are  marked.  Koplik* 
contends  that  the  best  indication  of  intracranial  or  intraventricular  pres- 
sure is  furnished  by  a  hollow  percussion  note  obtained  over  the  squamous 
portion  of  the  temporal  bones.  The  operation  is  a  simple  one.  It  is 
best  performed  with  the  patient  lying  on  the  side,  the  back  bent  well  for- 
ward, thereby  opening  the  spaces  between  tlie  lumbar  spines.  Under 
full  asepsis  a  hollow  needle  of  one  and  one-half  millimeters  is  introduced 
from  without  inward,  about  an  inch  from  the  middle  line,  between  the 
third  and  fourth  lumbar  spines.  This  level  is  below  the  cord.  The  fluid 
at  first  usually  flows  rapidly,  but  later  drop  by  drop,  and  shows  the  influ- 
ence of  respiratory  pressure.  The  amount  withdrawn  has  varied  from  a 
few  drops  to  several  ounces.     The  puncture  may  be  repeated  as  recjuired. 

One  danger  of  lumbar  puncture  is  pointed  out  by  Jacoby,4who  sug- 
gests that  where  the  meningitic  process  is  confined  to  the  cerebrum 
draining  by  the  lumbar  puncture  may  carry  the  infection  down  the  cord, 
and  thereby  extend  the  disease.  He  also  shows  conclusively  that  it  is 
impossible  from  the  lumbar  extremity  to  force  fluids  of  a  therapeutic 
character  into  the  arachnoid  spaces  above  the  cervical  region,  unless 
puncture  is  also  made  into  the  ventricular  space  of  the  brain,  when  the 
fluid  passes  very  readily  from  one  end  to  the  other  of  the  cerebrospinal 
meninges.  He  advocates  such  flushing  of  the  cerebrospinal  axis  by 
means  of  both  the  lumbar  puncture  and  a  small  trephine  opening  with 
drainage  from  the  lateral  ventricle. 

In  recovered  cases  treatment  is  directed  toward  building  up  the 
general  health.  Inflammatory  thickening  and  remaining  effusion  may 
pi^rhaps  be  benefitetl  by  iodid  of  potassium  and  mild  mercurial  courses. 
Weakened  or  |>aralyze<l  extremities  should  receive  careful  electrical  and 
massage  treatment  as  soon  as  the  active  febrile  stage  subsides.  All 
8c»vere  physical  and  mental  fatigue  should  be  avoided  i'or  a  long  pericKl. 
Exposure  to  tlie  sun  and  the  use  of  stimulants  will  be  found  espwially 
detrimental. 

»  "  Berlin,  klin.  Woohens.,"  April  1, 1895.         2  Jhid. 
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VARIETIES  OF  LEPTOHENINGITIS. 

The  Diplococcus  Variety  of  Meningitis. — In  the  description  of 
leptomeningitis  whicli  has  preceded,  the  epidemic  and  sporadic  features 
have  l)een  made  prominent,  and  cases  due  to  the  diplococcus  infection 
have  been  the  basis  of  the  descriptions. 

Etiologry. — In  this  variety  the  etiology  of  the  disease  is  clear  and 
definite  ;  it  invariably  is  due  to  the  invasion  of  the  diplococcus  of  Weich- 
selbaum,  which  is  ver}-  commonly  found  in  pure  culture  in  the  mem- 
branes and  ventricles  of  the  brain,  or  in  the  fluid  obtained  by  spinal 
puncture.  It  is  probable  that  the  germ  finds  entry  through  the  respira- 
tory spaces,  either  by  way  of  the  nose  or  the  lungs.  Its  well-known 
endemic  and  epidemic  character  furnishes  one  of  the  most  serious  dis- 
eases under  circumstances  where  many  |)eople  arc  compelled  to  live  in 
narrow  quarters — ^as  in  barracks,  on  shipboard,  in  schcxJs,  etc.,  but 
where  sanitary  precautions  can  be  maintained  and  disinfection  practised 
it  is  apparently  readily  controllable. 

The  Bymptomatologry  embraces  features  which  have  Ixjen  dwelt 
uiK)n  in  previous  pages.  The  onset,  usually  insidious,  with  headache 
and  malaise,  sometimes  is  abrupt. 

The  course  of  the  disease  varies  from  a  few  days  or  weeks  to  even 
a  few  months,  and  in  various  epidemics  shows  a  similarity  of  features, 
the  early  cases  IxMug  more  severe  than  those  that  develop  later,  so  that 
toward  the  end  of  the  outbreak  the  severity  of  the  disease  seems  to  be 
attenuate<l  and  the  prognosis  improved. 

Diagrnosis  of  this  variety  rests  upon  the  recognition  of  the  bacterial 
infection,  and  this  is  obtaintHl  usually  by  spinal  puncture.  While  one 
may  always  suspect  the  diplococcus  in  epidemic  conditions,  the  2)roof  is 
easily  obtained. 

The  progrnoBis  varies  under  different  conditions  of  a  given  epidemic, 
and  in  different  epidemics  it  also  shows  a  considerable  range  of  mortal- 
ity percentage.  On  the  whole,  the  prospects  arc  better  than  in  any 
other  variety  of  meningeal  infection,  from  30  to  50  yter  cent,  of  cases 
recovering. 

The  treatment,  while  embracing  the  general  features  of  nursing  and 
care  which  have  been  already  outlininl,  must  be  said  to  turn  specifically 
upon  the  evacuation  of  a  certain  amount  of  si>inal  fluid  and  the  injec- 
tion of  a  certain  amount  of  Flexner's  senim.  The  usual  dose  for  an 
adult  is  40  c.c.  By  spinal  puncture  a  similar  amount  of  spinal  fluid  is 
evacuated,  and  immediately  the  serum  is  intnKlueed  into  the  spinal  canal. 
The  same  or  a  somewhat  smaller  dose  is  rej)eate(l  in  twentv-fV)ur  or  forty- 
eight  hours,  depending  upon  the  progress  of  the  case  ;  and  again  later  on 
one  or  more  doses  may  l)e  used  if  required.  The  percentiige  of  recov- 
eries under  this  administration,  when  early  em])loyed,  is  decide<lly 
greater  than  under  any  other  method  of  management.  The  patient 
should  l>e  treated  as  an  infei'tious  ease,  measures  of  isolation  maintained 
to  guard  those  who  might  otherwise^  come  in  contact,  and  in  most  large 
cities  it  is  re(iuire<l  to  report  cases  of  this  sort  to  the  health  officers. 


VARIETIES  OF  LEPTOMENINGITIS.  91 

The  tubercular  variety  of  meningitis,  basilar  meningitis,  acute 
hydrocephalus,  is  a  local  manifestation  of  the  action  of  Koch's  bacillus, 
usually  most  intense  at  tlie  base  of  the  brain,  commonly  attended  by 
distention  of  the  ventricles,  almost  invariably  if  not  always  secondary, 
and  practically  always  fatal. 

Etiolosry- — The  pathological  process  in  this  form  of  meningitis  is 
dear  and  definite.  The  bacillus  of  tuberculosis  carried  to  the  meninges 
of  the  brain  by  the  vascular  system  finds  in  the  pial  fluid  and  the  perivas- 
cular spaces  a  suitable  pabulum  and  an  excellent  breeding  ground.  In  the 
great  majority  of  cases  a  primarj'  focus  of  tubercular  infection  is  found  in 
other  organs.  The  absolute  exclusion  of  siich  original  disease  is  practi- 
cally impossible  in  the  few  remaining  cases  where  it  is  not  readily  discov- 
ered. It  has  been  suggested  that  infection  might  reach  the  cranial  contents 
by  way  of  the  nasal  vault  and  cribriform  openings.  This  can  not  be  denied, 
but  seems  improbable  and  lacks  confirmation.  Though  tubercular  infec- 
tion of  the  soft  brain-coverings  may  occur  at  any  age,  the  years  of  life 
between  two  and  ten  show  an  overw^helming  proportion  thus  affected. 
Before  the  age  of  six  months  and  in  advanced  years  it  is  practically 
unknown.  It  gradually  diminishes  after  the  age  of  ten  and  is  infre- 
quent after  thirty-five.  The  other  etiological  factors  are  those  that  are 
common  to  all  tubercular  processes.  Heredity,  both  tubercular  and 
neurotic,  has  a  significance.  Urban  populations,  conditions  of  crowd- 
ing, winter  and  spring  (the  seasons  of  ex{K)sure  and  poor  ventilation), 
depressing  influences,  deprivation,  and  tubercular  contamination  are  in- 
cluded in  the  list  of  predisposing  and  exciting  causes.  Traumatism 
may  induce  a  tubercular  meningitis  perhaps  by  reducing  the  resistive 
factor  in  the  tissues  that  stays  the  bacillary  invasion.  At  any  rate,  it 
is  a  common  observation  that  spinal  and  head  injuries  in  themselves 
rather  trifling,  are  followed  by  the  disease  in  numerous  instances. 

Pathologriccd  Anatomy. — \J\kh\  opening  the  skull  and  reflecting 
the  dura,  hardly  any  inflammatory  action  is,  as  a  rule,  to  be  seen. 
The  arachnopia  is  sometimes  a  little  lacking  in  luster  along  the  course 
of  the  main  cerebral  arteries.  At  the  base,  however,  the  morbid  picture 
is  comparatively  uniform  and  striking.  At  the  arterial  circle  of  Willis, 
extending  along  the  basilar  furrows,  between  the  peduncles  and  the 
pons,  covering  the  interpeduncular  space,  and  especially  marked  in  the 
Sylvian  fissures,  is  a  thick,  almost  gummy  exudate,  dotted  with  small 
masses  of  a  dirty  whitish  color.  These  are  tubercles  in  various  stages  of 
development  or  degeneration.  They  frequently  dot  the  pia  on  the  lateral 
aspects  of  the  brain  and  sometimes  reach  to  the  vertex.  They  are 
always  grouped  near  the  blood-channels  and  vascular  spaces,  through 
which  evidently  the  infecting  organism  reaches  the  meninges. 

The  exudate,  often  of  a  clear,  jelly-like  consistence,  is  frequently 
turbid,  grayish-yellow,  and  not  rarely  purulent  or  even  gnH?nish.  It  is 
found  in  greatest  quantities  at  the  base,  but  ascends  with  the  cerebral 
vessels  along  the  pial  spaces,  filling  the  sulci  and  interlobular  grooves. 
It  travels  down  the  perivascular  sheaths  into  the  cortical  substance,  and 
invades  the  ventricles  through  the  transverse  fissure.  The  inflammation 
is  here  propagated   to  the  ventricular  ependymal  lining,  resulting  in  a 
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great  increase  of  fluid,  with  dilatation  of  the  ventricles  and  a  condition 
which  early  gave  to  this  disease  the  distinctive  name  of  acute  hydro- 
cephalus. This  feature  is  seldom  wanting  and  may,  by  pressure,  cause 
marked  flattening  of  the  convolutions. 

The  granular  tuberclen,  usually  visible  at  a  glance,  sometimes  require 
a  little  search.  If  the  pia  be  stripped  off  and  floated  in  a  little  clear 
water,  the  tubercles  can  be  much  more  readily  distinguished.  They  are 
grouped  about  the  arterioles  or  disseminated  along  the  larger  vessels  in 
patches  and  small  masses,  which  may  rarely  unite  to  form  a  continuous 
covering  for  wide  areas  of  the  brain-surface.  They  present  the  variations 
which  mark  tubercles  elsewhere,  depending  upon  their  age  and  develop- 
ment or  disintegration.  Microscopically,  they  are  often  found  to  occlude 
the  perivascular  spaces,  giving  rise  at  times  to  small  softenings  and 
hemorrhages,  which  occasionally  attain  sufficient  proportions  to  explain 
the  focal  symptoms  that  may  have  been  clinically  manifest.  These 
infarcts  are  usually  found  in  the  basal  ganglia  and  the  cerebral  peduncles. 
The  perivascular  extension  of  the  inflammation  determines  more  or  less 
cerebrUis,  and  when  the  pia  is  removed  it  often  decorticates  the  brain  in 
consequence  of  the  soft  adhesions  that  have  formed.  Infrequently  there 
are  slight  adhesions  between  the  pia  and  dura. 

In  a  large  proportion  of  cases  of  tubercular  meningitis  the  spinal  cord 
is  also  invaded.  The  meninges,  meningeal  vessels,  and  the  cord  itself 
present  features  analogous  to  those  found  within  the  cranium.  The  exu- 
date is  most  marked  in  the  anterior  and  posterior  grooves  of  the  cord, 
and  the  meningeal  changes  are  always  greater  on  the  dorsal  surface. 

Tubercular  meningitis  presents  varieties  in  which  the  pathological  find- 
ings are  most  marked  at  the  vertex.  This  is  so  rare  that  the  disease 
was  formerly  known  and  described  simply  as  basilar  meningitis.  Occa- 
sionally a  circumscribed  tubercle  or  a  tubercular  mass  gives  rise  to 
symptoms  of,  and  constitutes,  an  intracranial  tumor.  Again,  the  men- 
ingeal involvement  is  only  a  part  of  disseminated  miliary  tuberculosis, 
appearing  at  once  in  the  head,  lungs,  intestines,  peritoneum,  and  abdo- 
minal parenchymatous  organs.  In  these  cases,  while  all  the  pial  stnic- 
tures  are  the  seat  of  granular  tubercles,  they  are  most  profuse  along  the 
vascular  routes.  Ordinarily,  they  are  not  attended  with  much  exuda- 
tion and  brain  symptoms  may  be  quite  lacking  during  life. 

Badenolofjicftiiy  the  tubercle  bacillus  of  Koch  is  always  found,  and 
usually  is  present  alone.  Secondary  mixe<l  infec^tions  are  extremely 
rare  and  ])nrely  adventitious.  A  case  has  been  met  in  which  the 
pneumococcus  was  also  ])resont.  Primary  tubercular  processes  in  other 
organs,  as  in  the  serous  sacs,  the  lungs,  the  intestines,  the  mesentery,  the 
mediastinum,  or  the  genito-urinary  tract,  are  commonly  found.  A  single 
caseous  mediastinal  gland  has  served  as  the  starting-point  for  the  me- 
ningeal infection. 

Symptoms. — The  o/«.sf<  of  tubercular  meningitis  is  insidious  and  its 
course  protracted.  Cases,  however,  manifest  wide  variations.  The  typi- 
cal cases  ocTur  in  cliildluKKl.  Those  occurring  later  in  life  are  usually 
])recedcd  by  well-niarkcnl  tiilxTcnlar  (lis<'ase  to  which  the  meningeal 
complication   is  added  in  a  natural  order.      In  adults  transient  pecu- 
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liarities  of  a  mental  character,  such  as  hebetude,  anorexia,  child- 
ishness, and  irritability,  may  be  prominent  for  weeks  before  distinct 
meningeal  symptoms  appear.  Children,  on  the  other  hand,  fre- 
quently present  an  antecedent  appearance  of  good  health,  the  primary 
focus  of  disease  having  been  so  insignificant  as  to  produce  no  notable 
symptoms.  They  become  peevish,  fretful,  and  out  of  sorts.  Appetite 
and  sleep  are  disturbed.  After  a  week  or  two  of  prodromal  malaise 
with  perhaps  a  little  headache,  an  occasional  vomiting  spell,  and  slight 
febrile  disturbance,  they  are  noticed  to  be  apathetic,  then  distinctly 
drowsy,  and  later  stuporous.  If  disturbed,  they  complain  of  head- 
ache or  manifest  discomfort  and  may  vomit.  The  triad  of  symptoms — 
^headaehe,  vomitingy  and  condipation — following  a  more  or  less  protracted 
period  of  malaise,  which  may  rarely  extend  over  months,  marked  by 
general  physical  deterioration  and  often  by  great  loss  of  flesh,  has  serious 
significance.  The  stuporous  repose  is  often  pierced,  but  not  broken,  by 
a  sharp  cry  of  pain,  the  hydrocephalic  cry,  which  in  some  cases  is  fre- 
quent and  distressing.  It  is  apparently  due  to  the  head-pain.  There  is 
retraction  of  the  head  with  more  or  less  rigidity  of  the  neck,  and  the 
entire  spine  may  be  fixed.  Slight  opisthotonos  is  common.  The  thighs 
are  flexed  on  the  trunk,  the  legs  on  the  thighs,  the  abdomen  becomes  more 
and  more  retracted,  and  finally  presents  the  scaphoid  or  boat-shaped  hol- 
lowing that  is  classical.  The  masticatory  muscles  sometimes  are  simi- 
larly stiffened,  and  the  Kernig  symptom  of  rigidity  of  the  knee  when  the 
hip-joints  are  flexeti  is  usually  present. 

The  teiuhnr-re/lexesy  sometimes  indistinct,  are  often  increased  at  first 
and  gradually  diminish  as  the  depression  and  stupor  develop.  The  vom- 
iting continues  at  intervals  and  is  of  the  cerebral  type,  unattended  by 
evidence  of  gastric  disturbance.  The  temperature,  though  fickle,  usually 
shows  an  evening  elevation.  It  is  rarely  extremely  high  until  the  fatal 
termination  of  the  disease,  when  it  attains  103°  to  105°  F.,  or  even 
more,  but  from  101°  to  102.5°  is  frequently  seen.  Occasionally  it 
drops  below  the  normal  and  may  show  considerable  variation  in  the 
course  of  an  hour. 

The  respiraiion  is  not  notably  disturbed  until  stuporous  or  comatose 
conditions  obtain,  when  it  is  irregular,  sighing,  slowed,  and  of  the 
Cheyne-Stokes  variety  ;  but  Simon  ^  asserts  that  from  the  first  there  is 
a  lack  of  harmony  in  the  respiratory  movements  of  chest  and  diaphragm. 
The  p^dm  then  becomes  much  altered.  It  is  slowed,  often  irregular,  and 
just  before  death  becomes  uncountably  frequent.  It  is  in  tubercular 
meningitis,  especially  that  the  dissociation  of  pulse,  temperature,  and 
respiration  is  found.  Its  diagnostic  value  is  great.  Thus,  when  the 
teni|K'rature  exceeds  100°,  the  pulse  may  show  a  subnormal  rate,  and 
the  respiration  be  slow  or  nipid. 

As  the  lesion  is  usually  basilar,  involvement  of  cranial  neri^s  is  the 
rule.  Sight  is  often  dimme<l,  and  the  o]>hthalmosooiw  denionstnites 
changes  in  the  fundus-picture  in  a  niiijority  o  cjises.  Simple  hyper- 
emia, markeil  congestion,  and  papillitis  may  bo  expectiKl.  Of  pathogno- 
monic im|M)rtance  is  the   not  infrecjuent   presence   of   tulnTcles  in   the 

1  "  La  France  Mdd.,"  March  29,  1895. 
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retinal  or  choroid  tunics.  Very  early  there  is  disturbance  of  the  third 
nerve  in  the  form  of  pupillary  inactivity  and  a  tendency  to  miosis,  which 
later  gives  way  to  wide  dilatation.  Squires  *  describes  a  rhythmical  di- 
latation and  contraction  of  the  pupils  caused  by  extending  and  flexing 
the  head.  As  tlie  head  is  bent  backward  the  pupils  slowly  dilate  and 
again  contract  when  the  head  is  brought  forward,  the  pupillary  variation 
being  proportionate  to  the  amount  of  flexion  and  extension.  Strabismic 
deviations  of  the  eyes,  or  fixity  of  the  globes,  should  be  carefully  sought 
for.  In  older  patients  diplopia  is  frequently  noted.  A  strong  convergent 
upward  squint,  drawing  the  j)upils  almost  to  the  inner  canthus  and  turn- 
ing the  globes  well  up  is  usual  in  deep  coma.  The /ac/(i/ ne/re  is  rather 
frequently  affected  with  a  corresponding  paretic  condition  of  the  face. 
Deviation  of  the  tongue,  pharyngeal  and  laryngeal  distress,  mark  the  im- 
plication of  the  posterior  members  of  the  cranial  group.  The  mental  stale, 
aside  from  the  stu|x>r,  is  one  of  confusion,  often  marked  by  moderate  de- 
lirium. When  the  patient  is  rouseil  or  is  able  to  resix)nd  he  resents  all  in- 
terference. Rapid  enutciaiion  attends  the  progress  of  the  disease.  Sphino- 
teric  control  is  not  often  disturbed,  except  that  in  the  comatose  state  the 
bladder  and  bowels  act  automatically,  and  their  contents  are  uncon- 
sciously voided  under  the  patient.  Retention  of  urine,  however,  is 
sometimes  noted  and  persistent ;  obstinate  constipation  is  the  rule  unless 
intestinal  tuberculosis  ciiuses  diarrheal  discharges. 

Vasomotor  disturbances  are  manifest  in  flushes  and  pallor,  which 
frequently  succeed  each  other  rapidly  or  api)ear  side  by  side  on  face 
and  trunk  in  peculiar  distribution.  The  tache  cerebrak  is  present.  The 
persistence  and  intensity  of  the  streaks  on  the  skin  and  the  ease  with 
which  they  are  produced  give  some  significance  to  a  jjhenomenon  ob- 
served in  many  unallied  conditions. 

Chiiindsioiis  sometimes  ojx^n  the  sequence  of  acute  manifestations,  but 
more  often  appear  later ;  very  rarely  are  they  entirely  absent.  Due  in  large 
part  to  the  irritation  of  the  bulbar  region,  they  are  usually  generalized 
and  protmcted.  Convulsive  twitchingsj  especially  in  the  face  and  hands, 
indicate  the  extension  of  the  irritation  onto  the  lateral  aspects  of  the 
brain.  By  localized  disturbances  in  the  motor  cortex,  spasm  of  a  Jack- 
sonian  variety  may  be  induced.  Similarly  paresis  is  often  found,  which 
may  be  localized.  In  cases  of  protracted  onset,  some  wavering  in  the 
gait,  or  even  marked  staggering  and  clumsiness,  are  of  the  same  signifi- 
cance. 

After  a  variable,  active  pericxl  of  a  few  days,  a  week,  or  even  longer, 
a  marked  remission  of  the  stuiK)r,  convulsions,  vomiting,  and  other  signs 
of  active  disease  is  usually  noted.  It  is  frequently  followed  by  a  period 
of  vacillating  improvement  that  only  t(X)  often  gives  false  hojje  and  ill- 
founiknl  seeuritv.  After  a  number  of  oscillations,  in  some  of  which 
the  patient  may  seem  to  touch  the  border-land  of  complete  relief,  the 
dis(»ase  again  takes  up  its  course  to  a  fatal  termination.  Such  remis- 
sions mav  last  from  one  month  to  a  vear,"  and  terminate  without  cause, 
or  apparently  as  the  result  ola  fall,  shock  or  intercurrent  slight  illness. 

1  ''X.  Y.  Mod.  Koc,"  Mairh  2(\  1004. 

2  L'Hote,  ''These  dc  Lille,"  1904. 
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All  the  symptoms  of  depression  reappear,  the  coma  intensifies,  the 
pressure  indications  increase,  the  temperature  runs  up,  stertor  comes  on, 
the  pulse  is  inordinately  accelerated,  and  death  from  respiratory  or  car- 
diac failure  closes  the  scene,  often  attended  by  convulsions,  due,  per- 
haps, to  the  asphyxiated  blood  state.  Occasionally  a  stuporous  or  even 
comatose  condition,  lasting  days  and  weeks,  may  precede  the  fatal  ter- 
mination. Spinal  symptotns  are  common.  The  rigidity  of  the  back 
and  lower  extremities,  and  great  tenderness  along  the  spine  and  over 
the  skin,  indicate  spinal  involvement;  but  the  overwhelming  cerebral 
side  of  the  disease  usually  obscures  the  less  strdngly  marked  features  of 
oordal  extension. 

Course. — A  disease  marked  by  such  pronounced  variations  of 
intensity,  and  even  of  localization,  necessarily  presents  a  lack  of  uni- 
fonnity  in  its  course  and  duration.  Most  frequently  it  is  subacute. 
Rare  cases  reach  a  fatal  termination  in  a  week  or  ten  davs  after  the 
onset  of  marked  symptoms.  On  the  other  hand,  the  prodromal  stage 
may  extend  over  weeks  and  months,  wnth  remissions  of  all  symptoms  at 
intervals.  Again,  the  mid-period,  marked  by  fluctuation,  may  protract 
the  disease  for  days  and  weeks.  Onlinarily,  the  malady  presents  four 
feirly  marked  cliniciil  stages  :  (1)  The  prodromal  period,  of  indefinite 
length ;  (2)  the  perio<i  of  irritation  and  excitement,  varying  from  a  few 
days  to  a  week  ;  (3)  the  period  of  oscillation,  lasting  about  as  long,  and, 
finally,  (4)  the  period  of  marked  depn»ssion,  attended  by  paralytic 
features,  aeepening  coma,  and  death.  This  refers  principally  to  the 
disease  as  it  occurs  in  childhood.  Tooth  noted  an  average  duration  of 
fourteen  days  in  29  cases,  of  which  the  shortest  was  of  five  and  the  longest 
thirty-three  days;  yet  exceptional  eases  run  through  many  months.  In 
adults  it  is  likely  to  run  a  more  varied  and  protracted  course,  and  in  the 
rare  senile  cases  it  often  provokes  but  insignificant  disturbances. 

The  dicigrnosis  is  avowedly  difficult  In  the  prodromal  period  it  is 
never  jx>sitive.  When  drowsiness,  headache,  vomiting,  and  constipa- 
tion are  found  following  a  week  or  more  of  malaise  and  petulance,  the 
meningeal  character  of  the  trouble  would  be  {>ertinently  suggested. 
The  detection  of  a  primary  tubercular  process,  or  of  tubercles  in  the 
retina,  is  a  practical  confirmation  of  the  diagnosis.  Strong  hereditary 
tendency  to  tul)erculosis,  and  more  emphatically  a  family  history  of 
several  cases  of  tul>ercular  meningitis,  would  raise  a  strong  presump- 
tion, when  attended  by  the  cerebral  triad,  headache,  vomiting,  and  con- 
stipation, that  tulHjrcular  meningeal  infection  had  taken  place.  Con- 
tinued ex|X)sure  to  tubercular  infection  has  some  significance.  The 
difterential  diagnosis  from  acute  meningitis  depends  principally  on  the 
subacute  onset  and  lower  grade  of  intensity  of  all  the  symptoms  in  the 
tul)ercular  variety.  This  is  manifestly  indefinite,  and  clinically  the  two 
forms  of  meningitis  can  not  always  be  distinguished.  Quincke's  punc- 
ture furnishes  a  practical  test.  The  bacillus  tuberculosis  is  found  in 
the  spinal  fluid  in  about  fi)ur-fifths  of  the  tul)ercular  cases.  Positiv.' 
intieulation  tests  in  guinea-pigs  are  (»fiually  valuable  as  proving  the 
tul)ereular  ehanicter  of  the  meningitis,  even  when  no  bacilli  can  be 
found  in  the  fluid  by  immetliate  microscopical  search.     In  other  cas(\s 
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the  presence  of  the  pneumococeus  or  of  pus  has  made  a  difierential  diag- 
nosis possible.  It  is  probable  that  observations  of  the  opsonic  index 
may  be  of  some  diagnostic  importance  here,  as  in  pulmonary  and  other 
wide-spread  tubercular  processes.  The  positive  tuberculin  (von  Pirquet) 
and  ophthalmic  tests  have  a  value  only  as  showing  the  presence  of  a 
tubercular  process  somewhere  in  the  body. 

Prognosis. — Practically  the  only  hopeful  point  in  prognosis  is  the 
possibility  of  a  mistaken  diagnosis.  A  few  undoubted  cases  of  tuber- 
cular meningitis  have  recovered,  and  the  post-tubercular  lesion  has  been 
found  after  death  from  subsequent  and  unrelated  causes.  Dr.  G.  Fut- 
terer,^  formerly  assistant  to  Rindfleisch,  relates  a  C4ise  in  which  tuber- 
cular meningitis  had  been  diagnosed  by  Prof.  Leube.  Five  years  later 
calcareous  tubercles  were  found  in  the  spinal  meninges.  Henoch, 
Pollitzer,  Freyhan,  and  Avanzino '  also  report  cases  that  have  a  similar 
bearing,  and  A.  E.  Martin^  has  been  able  to  tabulate  20  undoubted 
cases  recorded  since  1894.  Their  extreme  rarity  hardly  invalidates  the 
rule  of  fatality.  Owing,  in  some  oases,  to  the  difficulty  of  a  differential 
diagnosis,  the  physician  should  always  maintain  a  margin  of  reserve. 
This  is  particularly  important  in  the  oscillatory  period  of  the  disease, 
when  apparent  recovery  may  be  most  deceptive. 

Treatment. — The  same  general  management  and  care  should  be 
employed  as  in  acute  meningitis.  Actuated  by  the  beneficial  results  of 
iodoform  injections  in  tubercular  joint-Klisease,  in  Grermany  inunctions 
of  the  shaven  scalp  with  the  same  medicament  have  been  warmly  advo- 
cated. They  may  be  tried.  All  are  united  on  the  use  of  calomel  in 
small  repeated  doses.  The  mercurial  not  only  is  the  best  agent  against 
the  constipation,  but  may  have  some  effect  upon  the  inflammatory  process 
within  the  skull.  The  extreme  tendency  to  rapid  emaciation  suggests 
the  most  careful  and  persistent  efforts  to  maintain  the  nutrition  by  every 
possible  means.  When  the  stomach  is  intolerant,  rectal  alimentation 
may  be  employed  and  cod-liver  oil  inunctions  are  useful.  Digestion  can 
sometimes  be  assisted  by  peptonizing  and  predigesting  the  food.  Stim- 
ulation by  whisky  or  a  good  wine  is  important  in  the  later  stages. 
During  the  periocl  of  excitement  sedatives  are  required.  In  children 
the  bromid  of  potassium  is  a  useful  remedy.  It  frequently  controls 
the  headache  and  reduces  the  cx)nvulsive  tendency.  The  action 
of  the  jx)tussium  s:ilt  in  producing  arterial  contraction  is  increased 
by  the  addition  of  chloral,  which  may  be  profitably  combined  with 
it.  Applications  of  ice  or  the  cold  coil  to  the  head  seem  at  times  to 
give  some  comfort  and  relief  from  pain.  Antipyretics,  aside  from  fre- 
quent gentle  sponging,  are  rarely  indicated  and  usually  do  no  good. 
The  hot  bath  often  effectually  eontroKs  the  convulsions.  Of  late  tlie  value 
of  drainagi^  or  mere  exploration  of  the  peritoneum  in  tubercular  infec- 
tion of  that  cavity  has  turned  attention  to  the  i)ossible  value  of  a  similar 
proetnlure  in  tubercMilar  meningitis.  Some  of  these  crises  have  been 
drained  and  the  ventricles  tapjxHl  with  allegc»d  tenij)oniry  improvement. 

1  "('hioa^  Medicul  Reconlor,"  June,  1895. 
2"Rif.  Mod.,"  Aug.  20,  190.S. 
3  "  Brain,"  1909,  p.  209. 
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Quincke's  lumbar  puncture,  which  certainly  reduces  intracranial  pressure 
and  removes  the  fluid,  has,  in  the  cases  reported  by  Strahan,  been  fol- 
lowed by  recovery  once.  As  a  fatal  ending  is  the  only  reasonable  expec- 
tation, when  the  diagnosis  has  been  confirmed  by  the  lumbar  puncture, 
the  injection  of  iodoform  emulsions  or  other  solutions  within  the  spinal 
and  cranial  dura  may  be  attempted  with  propriety.  Serum  treatment 
to  imjirove  the  opsonic  condition  may  be  properly  employed. 

Serous  Meningitis. — ^A  number  of  cases  were  first  reported  by 
Hugenin,  Oppenheim,  Eichhorst,  and  others  presenting  merely  a  very 
much  increased  cerebrospinal  fluid,  with  a  clinical  history  of  a  low  grade 
of  meningitis.  Later,  Quincke,  by  his  spinal  puncture,  was  able  to 
make  the  diagnosis  of  this  variety  of  meningitis,  which  he  believed  to 
be  analogous  to  a  pleurisy,  and  denied  that  it  was  of  bacterial  origin. 
In  some  cases  the  fluid  distends  the  ventricles  especially,  and  such  have 
been  called  meningitis  interna  serosa.  In  other  cases  the  external  men- 
ingeal spaces  were  more  affected,  and  the  cortical  pia,  giving  rise  to  the 
term  meningitis  externa  serosa.  British  authors  have  apparently  de- 
scribed the  same  condition  under  the  term  chronic  infantile  meningitis. 

In  the  etiologry  of  the  condition,  though  Quincke  saw  only  vaso- 
motor or  angioneurotic  activity,  involving  mainly  the  choroid  plexus  or 
the  cortical  pia,  many  cases  have  been  recorded  in  which  the  serous 
accumulation  was  undoubtedly  secondary  to  infections.  Finkelstein  and 
Pfiiundler  have  reported  the  presence  of  bacteria  in  the  cerebrospinal 
canal.  A  preceding  pneumonia  or  typhoid  is  a  common  clinical  obser- 
vation, and  even  tuberculosis.  A  serous  meningitis  may  arise  from  an 
otitis  media,  and  in  nursing  children  follows  in  some  instances  a  gastro- 
enteritis. In  older  children  whooping-cough  and  measles,  in  adults 
trauma  and  alcoholism,  have  seemed  to  act  as  causative  factors.  The 
infective  bacteria  presented  by  such  cases  embrace  pneumococcus,  staphy- 
lococcus, streptococcus,  bacterium  coli,  tubercle  bacilli,*  and  typhoid 
bacillus.  They  seem  to  present  but  slight  virulence,  and  are  found  in 
very  small  numbers  in  the  exudate  of  the  meninges  or  of  the  spinal 
fluid. 

The  pathologriccd  anatomy  of  serous  meningitis  is  marked  by  a 
flattening  of  the  convolutions  and  great  widening  of  the  ventricles  when 
the  fluid  is  mainly  accumulated  in  these  cavities.  The  fluid  is  greatly 
increased  in  quantity  and  perfectly  clear  in  appearance.  The  brain  is 
edematous.  The  cortical  pia  generally  presents  evidence  of  slight  in- 
flammation and  a  swollen  edematous  condition.  This  is  particularly 
marked  in  those  cases  where  the  accumulation  of  the  fluid  is  mainly  ex- 
terior to  the  ventricles.  The  lymphocytes  are  relatively  few  in  the 
cerebrospinal  fluid,  the  albumin  increased  in  quantity. 

The  symptomatolofiry  is  neither  so  severe  nor  so  typical  as  in  ordi- 
nary acute  infective  meningitis.  In  nursing  children,  where  the  disease 
generally  is  secondary  to  intestinal  disorders,  it  frequently  is  overlooked, 
but  it  may  present  very  severe  and  rapidly  developing  symptoms,  with 
elevated  temperature  and  convulsions,  leading  to  coma,  rigidity  of  the 
neck;  Kemig^s  sign,  changes  of  the  pupil,  and  death  in  a  few  days.     In 

>  Homen,  Baliut,  "Neurolog.  Centnilblatt,"  No.  21,  1909,  p.  1184. 
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older  children  symptoms  vaguely  referable  to  the  meninges  are  com« 
monly  presented  for  a  long  period,  with  su^estions  of  brain  pressure. 
Fever,  disturbances  of  vision,  modifications  of  consciousness,  slow  and 
irregular  pulse,  Cheyne-Stokes  breathing,  generalized  and  localized  con- 
vulsions are  encountered.  In  many  cases  the  condition  has  been  mis- 
taken for  brain  tumor.  Choked  disc,  headache,  vertigo,  vomiting,  con- 
vulsions, and  palsy  of  cranial  nerves  may  all  be  presented  and  make 
the  differential  diagnosis  very  difficult.  In  some  cases  serous  meningitis 
follows  continuously  upon  congenital  hydrocephalus.  In  others,  through 
remissions  and  intermissions,  the  clinical  history  extends  over  years. 

The  course  of  the  disease  is  various.  Serous  meningitis  occurring 
in  nurslings  is  usually  of  fatal  termination,  but  recovery  is  not  to  be 
entirely  excluded.  The  disease  may  run  w^eeks  and  months  and  even- 
tuate in  a  chronic  hydrocephalus,  or  this  may  develop  later  on  in  life, 
and  some  cases  show  a  predisposition  to  subsequent  acute  attacks  at  long 
intervals  during  life  in  consequence  of  excesses,  trauma,  infectious  dis- 
eases, and  similar  disturbing  elements.  Some  cases  of  chronic  hydro- 
cephalus developing  in  adults  are  due  to  this  condition. 

The  diagrnosis  is  principally  to  be  made  by  lumbar  puncture.  A 
large  quantity  of  fluid  is  easily  obtained,  making  its  exit  under  high 
pressure.  It  is  perfectly  clear,  but  rich  in  albumin.  A  centrifuged 
s[)ecimen  shows  but  few  lymphocytes,  and  few  or  no  organisms  are  to  be 
found.  Sometimes  only  by  animal  inoculation  can  the  bacteriology  of 
the  fluid  be  determined.  Chlorosis,  sinus  thrombosis,  and  uremia,  which 
all  cause  increase  of  fluid  and  increase  in  the  pressure  under  which  the 
fluid  is  to  l)e  obtained,  may  offer  complications  in  the  diagnosis,  so  that 
after  all,  the  clinical  history  must  be  depended  upon  very  largely  in 
making  the  diagnosis. 

Progrnosis  includes  the  probability  of  spontaneous  cure,  favored  by 
repeated  lumbar  jnmcture.  This  takes  place  in  a  manner  quite  similar 
to  that  presented  by  a  pleurisy  with  effusion,  or  a  hydrocele  subjected 
to  repeated  puncture.  Quincke  insisted  that  cases  presenting  one-half 
of  one  per  cent,  of  albumin  or  less  furnish  a  good  prognosis. 

The  treatment  is  already  indicated.  In  making  the  spinal  punc- 
tures it  is  importint  to  withdraw  the  fluid  very  slowly,  in  order  thai 
the  intracephalic  pressure  be  not  too  rapidly  reduced.  As  much  as  100 
c.c.  is  sometimes  withdrawn  with  benefit,  and  a  rei>etition  of  the  spinal 
puncture  is  indicate<l  by  a  recurrence  of  the  pressure  symptoms.  Even 
puncture  of  tlie  ventricle  has  been  used  with  advantage  and  success.  In 
the  more  acute  cases  the  ordinary  treatment  of  meningitis  is  indicated. 

Chronic  Leptomeningitis. — Leptomeningitis,  as  already  men- 
tioned, is  occasionally  subacute.  This  form  may  become  chronic.  Aa 
the  result  of  alcoholic  excesses,  syphilis,  and  insolation,  sometimes  a  low 
grade  of  chronic  leptomeningitis  is  deveIo{)ed.  Post-mortem  examina- 
tion frequently  reveals  such  a  condition  which  may  have  been  unsu^ 
pected  during  life.  Among  the  chronic  insiine  it  is  a  very  common 
finding  after  death.  Cliniciilly,  except  in  tlie  syphilitic  form,  its  mani- 
festations are  very  uncertain  and  obscnn*.  Stiffness  of  the  neck  and 
persistent  slight  headache,  both  marked  by  exacerbations,  with  some 
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tenderness  over  the  skull^  may  be  complained  of.  Undue  optic  and 
auditory  sensitiveness  usually  accompany  the  more  severe  periods  of 
headache.  All  causes  of  cerebral  congestion,  such  as  stooping  and 
muscular  or  mental  exertion,  cause  distress  and  intensify  the  headache. 

The  alcoholic  cases  are  the  least  well  marked.  A  low  grade  of  optic 
neuritis  may  be  present,  and  usually  disappears  if  the  alcohol  is  with- 
drawn. Slight  mental  cloudiness  or  delirium,  due  to  the  specific  action 
of  the  poison  on  the  brain-tissue,  is  frequently  observed.  Midtiple 
neuritis  and  other  indications  of  alcoholism  are  usually  present,  and 
often  quite  overshadow  the  meningeal  symptoms. 

The  syphilitic  inflammation  is  usually  circumscribed,  and  gives  rise 
to  local  symptoms.  It  will  be  fully  considered  under  the  head  of 
Syphilis  of  the  Nervous  System,  Part  VI. 


CHAPTER  III 

DISEASES  OF  THE  FIRST  AND  SECOND  CJtANIAL 

NERVES. 

Diseases  of  cranial  nerves  are  broadly  divided  into  those  which  affect 
the  cortical  centers,  those  which  involve  the  rmdeiy  and  those  which 
involve  trunks  and  peripheral  portions.  The  peripheral  nerves  extend 
from  the  nuclei  to  the  ultimate  distribution  of  their  fibers.  A  part  of 
their  course  lies  within  the  mass  of  the  brain  itself.  While  the  peripheral 
portion  of  a  cranial  nerve  may  suffer  independently  of  its  nucleus,  injury 
to  the  nuclear  center  is  always  followed  by  degeneration  in  the  periph- 
eral part  It  is  not  unusual  for  a  peripheral  nerve  to  be  singly  injured 
by  traumatism,  or  even  by  disease,  but,  owing  to  the  close  anatomical  and 
physiological  relations  of  the  cranial  nuclei,  the  medullary  centers  are 
rarely  individually  diseased.  Very  often  nuclear  disease  of  the  cranial 
nerves  is  but  a  portion  of  a  more  general  nervous  malady.  The  suc- 
cessive nuclear  centers  in  the  medulla,  along  the  floor  of  the  fourth 
ventricle,  under  the  aqueduct  of  Sylvius,  and  on  the  posterior  wall  of  the 
third  ventricle,  constitute  the  upward  prolongation  of  the  spinal  gray 
matter.  They  may  be  involved  with  the  spinal  centers  at  the  same 
period  or  at  varying  stages  of  a  given  general  malady.  The  peripheral 
parts  of  the  cranial  nerves  also  participate  in  the  general  diseases  which 
affect  the  spinal  nerves  and  react  similarly  to  infections  and  poisons. 
The  analogy  of  the  last  ten  cranial  pairs  to  the  spinal  nerves  should  be 
clearly  apprehended.  The  olfactory  and  optic  nerves  react  more,  as 
does  the  brain  proper.  They  are,  in  fact,  portions  or  lobes  of  the  brain. 
To  a  less  degree  the  same  is  true  of  the  auditory  nerve. 
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Diseases  of  the  Olfactory  Nerve. — The  exact  cortical  origin  of 
the  olfactory  nerve  is  not  known.  Its  pathway  in  the  brain  is  not 
clearly  traced.  Its  disturbance,  usually  considered  of  slight  importance, 
is  often  overlooked.  Ordinarily,  the  olfactory  cortical  center  is  assigned 
to  the  uncinate  gyrus,  or  near  by,  in  the  cornu  ammouis  in  the  floor  of 
tlie  lateral  ventricle.^  Certain  cases  of  epilepsy  in  which  an  aura 
referable  to  the  sense  of  smell  was  noted  have  presented  post-mortem 
evidences  of  disease  of  the  temporosphenoidal  lobe  near  to  or  involving 
the  uncinate  convolution.  The  same  is  true  of  some  cases  of  mental 
disease  marked  by  hallucination  of  smell.  It  seems  probable  that  the 
olfactory  nerve  is  represented  on  both  sides  of  the  brain'. 

A  loss  of  smell  on  the  side  opposite  to  a  lesion  in  the  posterior  por- 
tion of  the  internal  capsule  has  been  noted  by  F6r6  ^  and  confirmed  by 
others.  Usually,  however,  the  lesion  is  on  the  same  side  of  the  brain, 
and  involves  the  olfactory  tract,  the  bulb,  or  the  nervous  filaments, 
which  are  distributed  to  the  nasal  vault  through  the  cribriform  plate  of 
the  ethmoid.  Disease  of  the  middle  cerebral  artery  near  its  origin  from 
die  circle  of  Willis  may  cause  loss  of  smell  in  the  corresponding  nos- 
tril. This  is  probably  through  injury  to  the  brachia  of  the  olfactory 
tract.  Basilar  fracture  often  destroys  the  nerve  at  the  cribriform  plate. 
In  such  cases  the  loss  of  smell  is  an  important  localizing  fact.  Local- 
ized meningitis,  caries  of  bone,  tumors,  or  abscesses  may  have  the  same 
effect.  Hydrocephalus  may  seriously  compress  these  nerves.  It  has 
been  claimed  that  tumors  situated  in  distant  parts  of  the  brain  provoke 
neuritis  in  the  olfactory  tract  similar  to  the  optic  neuritis  usually  asso- 
ciated with  encephalic  neoplasms.  In  old  age  the  olfactory  bulb  atrophies 
and  the  sense  of  smell  diminishes.  In  hysteria  smell  may  be  entirely  abol- 
ished. This  may  be  a  bilateral  condition  and  exist  practically  alone, 
but  is  usually  unilateral  and  confined  to  the  hemianesthetic  side  of  the 
body.  Gowers  mentions  some  cases  in  which  the  recognition  of  certain 
odors  alone  was  lost.  Overstimulation  of  the  sense  of  smell  will  para- 
lyze it,  and  the  loss  may  be  |>ermanent.  Ordinarily,  a  strong  stimulation 
for  three  or  four  minutes  so  blunts  the  sense  that  it  no  longer  recognizes 
the  particular  odor,  but  recovers  itself  in  alx>ut  a  minute.  Continued 
exposure  to  strong  odors  usually  result  in  permanently  diminishing  this 
special  sense.  Oversensitiveness  is  occasionally  noted  in  neun>tics,  and 
can  be  cultivated.  The  blind  and  those  who  taste  tea  or  inspect  certain 
articles  of  commerce  gain  groat  sensitiveness  in  this  way.  Finally,  the 
olfai'tory  bulb  may  \w  congenitiilly  wanting. 

The  progrnosis  in  loss  of  smell  from  disease  of  the  olfactory  nerve  is 
usually  bad.  It  dejx'nds  on  the  cause  in  a  given  case.  Catarrhal  nasal 
conditions,  fifth-nerve  disturbance,  and  hysteria  must  be  ruled  out.  The 
use  of  farad  ism  is  said  to  have  done  go<.Kl  in  a  few  cases.  It  is  applied 
to  the  mucous  expanse  over  the  turbinates,  and  is  very  ])ainful.  Snuffs 
containing  strychnin  or  (juinin  may  be  tried.  Oversensitiveness  is  con- 
trolled by  morphin  or  (»()cain,  but  their  use  is  attended  by  the  danger 
of  setting  up  an  incorrigible  habit. 

^  ZiK'kerkaiKll,  "  Leber  das  Kicchsceiitruni."         *  ''Arch,  de  Neurologie,"  1885. 
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Diseases  of  the  Optic  Nerve. — ^The  Visual  Tract. — Only  the 
infinitely  short  fibers  between  the  layer  of  rods  and  cones  and  the  retinal 
nerve-cells  can  properly  be  called  peripheral  optic  nerves.  The  retro- 
ocular  bundles  that  are  named  optic  nerves  by  anatomists  react  to 
injury,  as  do  other  cerebral  connecting  tracts.  Like  them,  if  divided 
they  never  unite,  while  peripheral  nerves  unite  readily  under  proper 
conditions. 

The  term  optic  nerve,  with  this  understanding,  will,  however,  be 
used  as  ordinarily  accepted.  The  retina  is  made  up  of  two  lateral 
halves  supplied  from  corresponding  sides  of  the  brain, — ^that  is  to  say, 
the  right  half  of  each  retina  is  in  anatomical  connection  with  the 
right  cerebral  hemisphere  and  the  left  half  of  each  retina  with  the  left 
hemisphere.  At  the  macula  lutea,  or  point  of  greatest  visual  activity, 
these  halves  overlap.  This  central  part  of  the  retina  is  thereby  abun- 
dantly supplied  from  both  hemispheres.  As  the  bridge  of  the  nose  cuts 
oiF  much  light  that  would  enter  the  pupil  from  that  direction,  the  temporal 
or  outer  halves  of  the  retinse  are  rendered  in  part  functionally  inactive 
and  their  aiFerent  fibers  are  less  in  number.  The  optic  nerve  in  conse- 
quence contains  many  more  fibers  for  the  inner  than  for  the  outer  halves 
of  the  eye-grounds. 

At  the  chiasm  in  man  a  partial  decussation  takes  place.  The  larger 
number  of  fibers,  those  in  relation  with  the  inner  or  nasal  halves  of  the 
retina,  cross  to  the  opposite  side.  Those  from  the  temporal  halves  of 
the  retinse  pass  backward  on  the  same  side.  At  this  point  a  number  of 
fibers  enter  the  gray  matter  in  the  floor  of  the  third  ventricle.  Back 
of  the  chiasm  the  temporal  fibers  of  the  right  eye  are  accompanied  by 
the  nasal  fibers  of  the  left  eye,  and  they  together  make  up  the  right  optic 
tract.  In  other  words,  the  right  optic  tract  contains  all  the  fibers  going 
to  the  right  halves  of  both  eyeballs.  It  is,  then,  clear  that  while  division 
of  an  optic  nerve  causes  absolute  blindness  of  one  eye,  division  of  one 
optic  tract  would  produce  half-blindness  of  the  corresponding  sides  of 
both  retina?.  This  would  manifest  itself  in  blindness  in  the  opposite 
halves  of  the  visual  fields,  heniianopHia,  owing  to  the  fact  tliat  oblique 
rays  of  light  entering  the  pupil  im])inge  on  the  opposed  portion  of  the 
retina.  A  glance  at  figure  29  will  make  this  clear.  Owing  to  the 
fact  that  the  macula  has  a  double  supply  the  hemianopsic  field  always 
shows  an  indenture  at  the  fixing  point.  In  such  cases  direct  vision 
may  not  be  impaired  in  acuity,  so  thoroughly  is  each  macula  supplied 
by  both  hemispheres.  The  dividing  line  between  the  half-fields  in  a 
hemianopsic  eye  is  practically  vertical,  but  may  incline  one  way  or  the 
other  to  a  slight  extent  in  various  individuals. 

Injury  dividing  the  chiasm  longitudinally  would  cutoff  all  the  fibers 
to  both  nasal  halves  of  the  retinae  and  produce  double  hemianopsia, 
marked  by  blindness  for  all  objects  to  the  right  for  the  right  eye  and 
all  objects  to  the  left  for  the  left  eye.  Enlargement  of  the  pituitary 
gland  or  pressure  through  the  floor  of  the  third  ventricle  may  cause 
this  r(»sult. 

In  extremely  rare  instances  a  bilateral  blindness  in  the  nasjil  fields 
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is  caused  by  symmetrical  lesions  in  the  optic  nerves.     This  condition 
has  been  usually  attributed  to  bilateral  lesion  of  the  outer  portitms  of 


the  chiasm,  but  at  thi-  jHtiiit  the  crossed  and  direct  fibers  are  inter- 
minglc<l  (see  Fig.  20  A)  and  Shoemakei  ^  in«i-t^  that  the  process  is  due 
to   neuritis  invading  the  optic  ner\ts  symmetrically  by   way  of  the 


v^:    UncroMcJ  Blwra  nt  pspillo-i 
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iger  (ifler  Hentcben). 


fibrous  .sopta.     These  are  quite  imiforui  anatomical  structures,  as  shown 
by  Wilbraud  and  Sanger. 

The  optic  trsiot  pa^^sing  backward  encircles  tlie  cms  cerebri  and 
enters  the  geniculate  IxHlioR,  the  anterior  corpus  quadrigemiuum,  and 

»  " X.  Y.  Mel.  Jour.,'  Fel).  4.  1905. 
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the  optic  thalamus  of  tlie  same  side.  From  these  ganglioDic  bodies 
fibers  then  [>as3  outward  and  backward  around  the  posterior  horn  of 
the  lateral  ventricle,  to  end  in  tlie  cortex  of  the  cuneus,  the  postero- 
internal portion  of  tlie  occipital  lobe.  This  portion  of  the  occipital  lobe 
represents,  therefore,  half-vision  for  each  eye  and  is  in  relation  with  the 


pUultir/  eiiUrgoDCDl.    Thgnuiil  Oeldiii 
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lateral  halves  of  the  rctinte  on  the  same  side  of  each  eyeball.  Any 
lesion  that  interrnpts  the  visual  pathway  back  of  the  chiasm,  or  destroys 
the  visual  centers  in  the  cuneus,  produces  lateral  homonymoua  hemi- 
anopsia. 


The  cortical  half-vision  centers  of  the  cuneus  are  in  turn  bronpht  by 
connecting  fil>ers  into  relation  with  higher  centers  for  visual  nipniories, 

frobably  sitnatetl  in  and  about  the  angular  g}ri  of  the  piiriotal  lobeii. 
n  these  higher  visual  centers  both  eyes  arc  representi'd  in  each  hemi- 
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sphere.  The  parietal  centers  probably  freely  communicate  through  the 
callosal  crossway.  Injury  to  the  lefi  parietal  region  in  right-handed 
persons  produces  loss  of  visual  word-memories,  or  toord-blindness,  but 
does  not  necessarily  cause  hemianopsia. 

The  fibers  which  supply  the  macula  lutea  of  the  retina  occupy  at  the 
apex  of  the  orbit  the  central  jwrtion  of  the  optic  ner\'e  in  close  proxim- 
ity to  the  central  artery  and  vein.  They  then  l)ccome  superficial  on  the 
outer  side  of  the  nerve  and  proceed  in  this  position  to  the  back  of  the 
eye.  Aneurysm  of  the  central  artery  or  axillary  inflammation  of  the 
nerve  about  the  artery  may  so  involve  them  that  blindness  of  the  center 
of  the  field  develops.     This  condition  of  central  blindness,  or  ctntral 


scvloma,  is  also  winimon  in  tobacco  and  alcoholic  amblyopia.  The  poison 
seems  to  have  the  greatest  eifect  on  the  most  used  and  consequently  most 
sensitive  fibers  or  their  related  parts. 

The  loss  of  vision  is  sometimes  limited  to  a  quatlrnnt  of  the  field. 
The  (guadnint  in  the  field  is  boimd«l  practically  by  lines  horizontal  and 
vertical  to  the  fixing  {xiint,  which  itself  is  sgiared.  A  case  originally 
presenting  hemianopsia  may  eventually  recover  in  part  and  a  quadrantio 
Ws  aliHU-  remain.  It  is  prol>jd>lc  that  these  quadrants  are  s)>ecially 
re  prose  ntetl  in  the  occipital  cortex.  In  oi^nic  hemianopsia  usually  the 
seeing  half  of  the  field  is  al;*o  more  or  less  [K^ri pi le rally  reduwd.  The 
blind  {Mirlion  of  the  field  may  not  be  uniformly  afiicled,  some  fractional 
vision  remaining  at  various  points.  Rarely  ciisi's  have  bwn  noted  in 
which  there  was  hemianopsia  fur  certain  colors  alone.  In  tobacco  blind- 
ness the  centnil  seotoniu,  as  a  rule,  varies  for  ditlcrent  colors. 

1  n  locating  tlie  lesion  that  ciuises  li(?mi anopsia,  the  hciuMtiOjutie  jiupillanf 
reni'tioit  of  Wernicke  is  i)f  v.ilue.  If  the  [lupil  n'S|Hinds  when  a  narrow 
beam  of  light  tiills  on  the  blin<l  ri'tina,  the  lesion  is  hick  of  the  genicu- 
late IxKlies.  'Hie  presencv  of  this  reaction  iiidioatos  thtit  the  pupillary 
nerves  an'  not  involve<I.  They  ac(H>nii>!Uiy  the  optic  tr.Kt  as  far  as  the 
gc^uiculate  Ixidies.     The  t«'st  must  Ix'  naulc  with  gn-.it  care.      The  reac- 
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tion  has  a  positive  significance  when  present,  tbat  its  absence  lacks. 
A  double  temporal  blindness  by  itself  is  positive  evidence  of  disease  of 
the  ckimm.  When  an  optic  trad  is  involved,  the  cms  is  almost  invari- 
ably affected  at  the  same  time  by  the  same  lesion,  so  that  paralytic  body- 
symptoms  on  the  same  side  »s  the  blind  field  or  opposite  to  the  blind 
retinal  half  are  present.  Other  cranial-nerve  lesions  are  likely  also  to 
be  present.  Lesions  of  the  genicuiaie  bodies,  the  corpora  quadrigemma, 
and  the  o^ic  thalavtt  almost  invariably  involve  the  internal  capsule  and 
produce  paralysis  in  the  body  on  the  opposite  side.  A  pure  double 
hemianopsia  may  be  produced  by  injury  to  the  caneus. 


Flf.  IS.— Quad  no  III 


A  transient  hemianopsia  occasionally  is  a  symptom  of  migraine  and 
lithemia.  It  is  not  impossiltle  that  hysteria  may  produce  it,  but  concen- 
tric contraction  of  the  field  an<l  changes  in  the  color  formula  are  usual 
and  characteristic  in  hysteria.  In  oi^nic  hemianopsia  the  reductions  of 
the  field  embrace  form  and  colors  equally. 

The  optic  nerve  is  often  injurwl  by  intra-orbital  disease,  such  as  tumor 
or  aneurysm.  It  may  l>e  cut  off  at  the  foramen  opticum  by  a  luusilar 
fracture,  or  involved  by  inflammation  fn)m  caries  of  the  sphenoid.  An 
extension  of  inflammation  down  the  sheath  in  menin^tJs  is  not  rare. 

The  chifMin  is  injured  most  frequently  by  pituitary  tumors,  by  syph- 
ilitic growths,  and  liy  pressure  from  the  third  ventricle  in  hydrocephalus. 
Gouty  changes  and  interstitial  hemorrhage  liave  also  been  obser\'ed. 
Diseaseil  carotiils  may  press  iipor.  it. 

The  optic  trad  may  l)e  Involved  in  basilar  tumors  or  those  on  the  in- 
ternal aspect  of  the  temporosphenoidal  lobes.  X  [tatch  of  thickening 
in  multiple  sclerosis  may  affect  it.  The  intracerebral  path  of  the 
visual  tract  is  often  affected  by  tumors,  hemorrhage,  softening,  and 
(raumatisni. 

Tbe  Papilla  and  Retina. — Associated  with  or  consequent  upon 
many  oi^nic  processes  in  the  liniin  and  spinal  cord,  the  optic-ncr\'e  head 
and  the  retina  are  disease*!.  In  two-thinls  or  more  of  the  cases  of  en- 
cephalic tanwTS  papiliitis,  usually  double,  is  present  at  some  jKiriod.     It 
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presents  ophthalmoscopically  the  choked  disc.  The  onset,  often  sudden, 
may  be  insidious,  and  in  some  measure  the  rate  of  development  is  related 
to  the  activity  of  the  new  growth.  While  a  long-standing  growth  in  the 
brain  may  give  rise  to  a  sudden  papillitis,  a  chronic  process  in  the  nerve- 
head  is  never  associated  with  acute  brain  disease,  except  as  a  terminal 
condition  or  an  accidental  companion.  Of  much  importance  is  the  fact 
that  a  well-marked  choked  disc  may  not  be  attended  by  much  loss  of 
vision  and  no  symptoms  may  call  the  patient's  attention  to  its  presence. 
In  some  cases  temporary  loss  of  vision,  lasting  from  a  few  minutes  to 
several  hours,  has  been  noted.  Intense  optic  neuritis  finally  affects 
vision  in  all  its  modes.  Acuity  is  diminished,  the  field  is  reduced  for 
form  and  color,  scotomata  for  both  are  frequent,  and  blindness  may  be 
induced.  The  papilla  is  swollen  and  infiltrated  with  a  plastic  material 
that  obscures  the  outline  and  enlarges  and  elevates  the  disc.  The  organ- 
ization of  the  infiltrate,  and  consequent  shrinking,  causes  the  final  dam- 
age to  the  entering  nerve-fibers.  Papillitis  may  terminate  in  recover}', 
but  its  legitimate  end  is  more  or  less  atrophy  of  the  optic  nerve,  with 
impairment  of  vision  or  complete  blindness.  In  many  cases  of  brain- 
tumor  with  optic  neuritis  the  papillitis  subsides  on  the  removal  of  the 
tumor.  Even  opening  the  skull  widely  may  cause  a  reduction  of  the 
papillitis  in  inoperable  brain  tumors  and  prevent  blindness.  In  other 
instances  improvement  in  the  brain-lesion  is  attended  by  decreasing 
papillitis.  The  intensity  of  the  papillitis,  therefore,  has  some  diagnostic 
and  prognostic  value. 

Papillitis  rarely  results  from  brain-abscess,  but  in  basilar  meningitis  a 
papillo-  or  neurovetinitis  is  extremely  frequent.  In  this  form  the  choking 
of  the  disc  is  less  marked.  Orbital  disease  is  the  usual  cause  of  unilateral 
papillitis,  but  in  rare  cases  a  one-sided  optic  neuritis  has  been  caused  by 
tumor,  generally  on  the  same  side  of  the  brain.  Wilder  ^  notes  that  in 
ten  cases  where  optic  neuritis  was  distinctly  greater  in  one  eye  than  in  the 
other,  the  tumor  was  on  the  side  of  the  brain  corresponding  to  the  more 
intense  inflammation.  Marcus  Gunn  ^  found  that  the  tumor  and  unilat- 
eral papillitis  were  located  on  the  same  side  of  the  head  in  eighteen  of 
twenty-four  cases,  and  with  greater  uniformity  in  the  tumors  that  were 
situated  anteriorly.  The  lowilizing  value  of  bilateral  papillitis  is  prac- 
tically negative,  as  it  is  common  to  tumors  in  all  parts  of  the  brain,  but 
is  particularly  frequent  with  cerebellar  growths  and  those  situated  in  the 
brain-axis. 

Optic  neuritis  also  occurs  in  toxemic  conditions.  It  is  sometimes 
found  in  anemia,  often  in  albuminuria  and  in  lead  poisoning,  and  after  in- 
fectious fevers.  In  the  albuminuric  form  the  retinal  expanse  is  commonly 
invaded,  but  sometimes  the  changes  are  practically  confined  to  the  disc. 

Regarding  the  causjition  of  j)apillitis,  many  theories  have  been  adduced 
and  rej(  ctcnl.  In  some  cases  it  is  clearly  due  to  irritation  descending 
the  sheath  of  the  optic  nerve  from  intracranial  inflammation.  The  idea 
that  it  is  due  to  intracranial  pressure  or  pressure  within  the  optic-nerve 
sheath  in  all  cases  has  not  been  abandoned.  Bordley  and  Gushing* 
contend  that  pressure  producing  distention  of  the  optic  nerve-sheath  l)y 

1  "Chicago  Metlical  Recorder,"  June,1894.  ^  «*  j^ndon  Lancet,"  Julv,  181)7. 

3  "Jour.  A.  M.  A.,"  Jan.  30,  1909. 
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oerebrospinal  fluid  is  tlie  sole  cause,  and  support  this  contentiou  with 
Duiuerous  clinical  observations  and  animal  experiments.  In  toxic  cases 
it  may  represent  tlie  local  action  of  the  poiBon.  Deutsclimann  '  insists 
that  it  is  due  to  pathogenic  organisms  which  enter  from  without.  The 
question  is  not  settled. 

Atrophy  of  the  optic  nerve  may  (1)  follow  papillitis  and  reti- 
nitis or  choroiditis;  (2)  it  may  result  from  injury  or  inflammation 
to  the  nerve-trunk ;  (3)  it  may  be  associated  with  sclerotic  disease  in 
the  brain  and  spinal  cord ;  (4)  it  may  be  due  to  diabetes,  malaria, 
or  syphilis ;  and  (5)  it  may  be  of  unknown  causation. 

The  atrophy  consecutive  to  papillitis  is  easily  understood,  and  of  the 
same  nature  is  the  retinitic  and  choroiditic  forms.  Injury  to  the  optic 
nerve  naturally  results  in  atrophic  d^eneration  of  the  nerve-head.  That 
form  of  optic  atrophy  found  in  about  a  tenth  of  the  cases  of  locomotor 
ataxia,  often  present  in  paretic  dementia,  and  not  infrequent  in  multiple 


or  disseminated  sclerosis,  has  an  importance  quite  its  own.  Atrophy  is 
found  in  amaurotic  iiliocy  and  in  the  cerebellar  form  of  family  ataxia. 

The  symptoms  and  ophtlialmoscopic  pictures  arc  tolerably  uuiform 
for  the  various  forms.  In  the  variety  associated  with  tabes  the  disc  is 
often  grayish,  translucent,  and  shows  the  stipling  of  the  lamina  cribrosa. 
In  the  post|>a])illitic  form  the  translucency  and  stipling  are  less  marked. 
In  amaurotic  idiocy  there  is  a  peculiar  bluish  s[>ot  at  the  site  of  the 
macula  a)x>ut  twice  the  size  of  the  disc,  presenting  in  its  center  a 
brownifih-red  spot  strongly  contrasting  with  its  surrounding  patch  and 
resembling  a  central  embolism  or  hemorrhage.  At  the  same  time  the  disc 
is  atrophic.  In  all  forma  of  atrophy  the  disc  is  sharply  outlined  from 
the  surrounding  retina  by  its  pallor  and  the  vessels  are  diminishwl  in  size. 

Functional  and  Toxic  Blindness. — The  ]>oculiarities  of  hysterical 
blindness  will  be  detailed  in  the  description  of  that  disease.  In  such  cases 
■  "I'elwrNeuritiHOjrticn,"  l-W?. 
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the  loss  of  vision  may  come  on  slowly  or  suddenly.  It  is  usually  uni- 
lateral, and  most  marked  on  the  paralytic  or  anesthetic  side  of  the  body, 
but  the  opposite  eye  is  nearly  always  somewhat  affected.  The  charac- 
teristics are  contracted  fields  and  inversion  of  the  color  formula.  When 
apparently  absolute,  by  using  prisms  or  other  suitable  means,  it  can  l>e 
demonstrated  that  the  eye  operates  properly,  but  that  ocular  impressions 
are  ordinarily  neglected  by  the  higher  visual  centers,  where  the  disturb- 
ance must  be  located.  In  a  very  few  such  cases  it  is  bilateral  and  com- 
plete, sometimes  with  dilated  inactive  pupils,  in  others  with  normally 
acting  pupils. 

Disease  in  branches  of  the  fifth  nerve  is  sometimes  attended  by 
partial  blindness.  This  is  marked  by  considerable  concentric  contrac- 
tion of  the  field  and  some  loss  of  acuity  of  vision.  It  is  principally 
associated  with  disturbance  in  the  dental  branches,  particularly  those  to 
the  molar  teeth. 

Acute  anemia f  the  result  of  excessive  hemorrhage,  sometimes  induces 
blindness  that  may  be  complete  and  permanent. 

A  number  of  general  toxic  staleSy  such  as  uremia  and  syphilis,  and 
those  due  to  quinin  and  lead,  may  cause  amblyopia.  Uremic  blindness 
is  often  of  sudden  onset,  but  may  be  preceded  by  dimness  or  haziness  of 
vision.  The  fundus  in  such  cases  usually  presents  albuminuric  retinitis 
and  Bright's  disease  is  present.  Temporary  or  recurrent  blindness  .in 
syphilitic  involvement  of  the  brain  is  sometimes  a  valuable  early  diag- 
nostic symptom  of  that  condition  and  also  of  brain-tumor.  Early  cor- 
rection of  the  toxic  state  in  the  various  poisonings  usually  promptly 
results  in  a  return  of  vision,  but  the  persistence  of  toxemia  may  induce 
permanent  blindness. 

Excepting  in  the  albuminuric  cases,  the  fundus  at  first  ordinarily 
presents  nothing  abnormal.  Sometimes  pupillary  symptoms  are  absent ; 
sometimes  there  is  dilatation  and  immobility.  The  difference  seems  to 
be  due  to  the  essential  involvement  of  the  cortical  cells  in  the  first  case, 
and  of  the  retinal  cells,  or  of  both,  in  the  second. 

No  attempt  is  made  in  the  foregoing  to  exhaustively  treat  of  the  dis- 
eases of  the  visual  tract  and  retina.  The  involvement  of  the  second 
cranial  ner\^e  is  commonly  only  a  part  of  a  neurological  case,  but  has  a 
synij)tomatic  value  of  great  importance.  From  this  standpoint  the  various 
features  that  relate  to  diseases  of  the  nervous  system  have  been  grouped. 


CHAPTER   IV. 

DISEASES  OF  THE  OCULAR  NERVES-THE  THIRD, 
FOURTH,  AND  SIXTH  CRANIAL  PAIRS- 

Anatomical  Considerations. — The  muscles  of  the  eye  are  supplied 
by  the  third,  fourth,  and  sixth  cranial  pairs  and  the  sympathetic.  The 
third,  fourth,  and  sixth  nerves  arise  from  collections  of  cells  ranged  from 
before  backward,  under  the  posterior  jx>rtion  of  the  middle  ventricle,  the 
aqueduct  of  Sylvius,  and  the  anterior  angle  of  the  fourth  ventricle. 

They  have  in  common  the  function  of  controlling  the  movements  of 
the  eyel)alls.     In  addition,  the  third  ner\^e  governs  contraction  of  the 
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iris  and  the  ciliary  muscle,  and  elevation  of  the  apper  eyelid.  The  sym- 
pathetic, through  the  optic  ganglion,  dilates  the  pupil.  Starting  from 
before  backward  in  the  nuclei  of -the  third  nerve,  we  find  represented  (1) 
aiiary  aud  then  (2)  pupillary  contractions.  The  centers  for  the  extrinsic 
ocular  muscles  fullow  prcsumahly  in  the  following  order :  The  internal 
rectus,  the  superior  rectus,  the  elevator  of  the  eyelid,  the  inferior  rectus, 
and  the  inferior  oblique.  The  fourth  nerve  is  distributed  solely  to  the 
superior  oblique,  and  its  center  is  placed  close  behind  those  for  the  third 
ner\'e.  At  a  little  distance  caudad  under  the  floor  of  the  fourth  ventricle 
is  the  center  for  the  itixth  nerve,  which  controls  the  external  rectus.  All 
these  centers  are  in  close  functional  and  anatomical  relationship,  and  can 
reasonably  be  considered  as  a  single  mechanism,  made  up  of  three  por- 
tions. The  first  is  the  iridociliarj-,  the  second  embraces  the  centers  for 
the  muscles  of  convergence,  and 
the  third  comprises  the  nucleus 
for  the  sixth  nerve,  which  con- 
trols the  external  rectus,  the 
only  divergent  ocular  muscle. 
Ocular  movements  are  also  rep- 
resented in  the  frontal  motor- 
cortex.  The  nuclear  centers  are 
connected  with  the  higher  levels 
through  the  motor  radiations 
and  the  internal  capsule.  The 
muscles  governed  by  the  third 
ner^'e  are  also  brought  into  re- 
lation with  the  orbicular  mus- 
cles of  the  lids  by  nuclear  con- 
nection with  the  facial  ner^'e. 
The  accommodation  and  light 
reflex  are  thereby  correlated  to 
the  act  of  winking  and  the  posi- 
tion of  the  palpebral  curtains. 

Based  upon  tite  studies  of  Fig.  tc.— nugninmuic  ior.giiudiui  kcudd  ur  the 
Schaefer,  Unverricht,  Danillo,  "r'Vhi«IiiS°miS?i«''i^fl!!'*B?ii^ldj!°  '"'°''*'  «>"'» 
Munk,  and   his  own   expori- 

nienti4,  Roux  '  asserts  that  the  oculomotor  ap|>aratus  has  a  double  cortical 
repri-sentation  ;  first  an  anterior  one  at  the  foot  of  the  second  frontal 
convolution,  and,  second,  a  posterior  center  in  the  occipital  region.  Von 
Bechtercw  '  also  contends  that  irritation  of  the  anterior  niar^n  of  the 
occipital  lobe  in  the  dog  produces  narrowing  of  the  pnpil  and  increase 
of  accommodative  effort 

The  various  ocular  muscles  serve  to  move  the  globe  in  the  orl)it  in 
the  directions  indicated  by  their  names ;  but  the  gui>erior  and  inferior 
recti,  owing  to  the  oblique  direction  from  the  apex  of  the  orbJt  to  their 
insertion,  also  draw  the  eyelKill  toward  the  nose  and  rotate  it  inwani. 
This  is  counteracted  by  the  oblique  muscles  and  the  external  rectus,  but 
the  oblique  ninscles  also  act  in  ctmvei^nce.     Convei^ence  of  the  eyes, 

'  "Arch,  de  Neurol.,"  Sept.,  1899.  '  "  Naorolog.  Centralblott,"  May,  liKX). 
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necessaiy  for  all  close  vision,  is  thus  much  better  provided  for  than  the 
opposite  action.     Voluntary  divergent  squint  is  impossible. 

The  motor  nerves  of  tlie  eye  may  be  diseased  (1)  at  their  nuclear 
origin,  (2)  in  tlicir  intracerebral  course,  (3)  in  their  intracranial  course 
from  apparent  origtu  to  their  cranial  outlets,  and  (4)  within  the  orbit. 
Four  groups  of  symptoms  are  produced :  (1)  Pupillary  variations,  (2) 
disturbance  of  accommodation,  (;))  muscular  incompetence  and  squint^ 
(4)  double  vision.  It  ia  by  the  study  of  these  symptoms,  their  mutual 
combinations,  and  the  association  or  absence  of  other  cerebral  indica- 
tions that  a  distinctive  and  localizing  diagnosis  is  possible.  We  will 
first  consider  the  individual  nerves. 

Ocular  Palsies. — Complete  division  of  the  third  nerve  paralyzes  all 
the  extrinsic  muscles  but  the  external  rectus  and  the  superior  oblique. 
The  eye,  in  consequence,  can  be  turned  strongly  to  the  outer  canthus, 
and  eventually  becomes  fixed  in  that  position.  The  eyelid  droops  in 
complete  ptosis,  which  the  patient  tries  to  remedy  by  the  action  of  the 
frontalis.  The  pupil  is  widely  dilated  by  the  unopposed  action  of  the 
sympathetic,  and  docs  not  reaet  for  light  or  accommodation.  The  eye, 
unless  strongly  myopic,  is  incapable  of  near  vision  through  the  loss  of 
accommodation  due  to  paralysis  of  the  ciliary  muscle.  There  is  double 
vision  excepting  when  the  sound  eye  is  made  to  corresjwnd  with  the 
direction  of  the  one  paralyzed. 

Division  of  the/our^  nerve  allows  the  eyeball  at  the  top  to  slightly 
rotate  outwanl  on  the  anteroposterior  axis,  which  corresponds  practi- 
cally to  the  line  of  direct  forward  vision.  When  fixed  in  this  position 
by  the  action  of  the  inferior  oblique  and  the  inferior  rectus,  which  act 
t^rether,  the  rotation  can  sometimes  be  observe*!  if  carefully  looked  for, 
hut  the  index  to  this  paralysis  is  in  the  diplopia,  to  be  studied  later.     In 
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Fig.  37.— P«ni1jJis 


attempts  at  downward  convergent  vision  the  inward  rotation  of  the  eye- 
ball fails  to  take  place. 

When  the  firth  ncn-e  is  divided,  the  eye  can  not  be  turned  outward 
from  a  line  marking  direct  forward  vision,  and  later  the  eye  becomea 
fixed  in  a  strong  inwanl  squint  that  may  carry  the  jtnpil  to  the  internal 
canthus.     The  diplopia  is  marked. 
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Destructive  injury  to  the  sympathetic  produces  great  narrowing  of  the 
pupil,  as  the  pupillary  sphincter,  innervated  by  the  third  nerve,  escapes. 
At  the  same  time  the  eyeball  becomes  prominent  or  slightly  exophthal- 
mic by  reason  of  the  paralysis  of  Miiller^s  muscles  and  the  retro-ocular 
turgescence.     The  pupil  does  not  react  for  light  or  for  pain. 

Diagrnosis  of  Ocular  Palsies. — When  the  lesion  is  complete  and 
has  existed  some  time,  difficulty  in  deciding  which  extrinsic  muscle  is 
at  fault  is  not  very  great  In  partial  lesions  and  when  the  condition 
is  vacillating  or  slight  in  degree,  a  careful  examination  is  required.  We 
have  two  important  indications — namely,  the  habittuil  position  of  the  head 
and  the  diplopia.  When  an  ocular  muscle  is  weakened,  the  patient  un- 
consciously and  constantly  so  carries  the  head  that  the  least  possible 
work  is  required  of  the  paretic  muscle.  For  instance,  if  the  right  ex- 
ternal rectus  is  involved,  the  patient  will  turn  the  head  to  the  right, 
thereby  relaxing  the  injured  muscle.  The  rule  as  laid  down  by  Land- 
holt  ^  is  tliat  the  direction  of  the  head  corresponds  in  every  way  to  the  physi- 
ological action  of  the  paralyzed  mvsde. 

If  the  extended  lines  of  the  visual  axes  for  both  eyes  do  not  attain  the 
same  fixed  point,  diplopia  results.  The  sound  eye  sees  the  fixed  object 
clearly  and  the  mind  refers  the  image  to  the  proper  position  in  space. 
The  divergent  or  convergent  eye  sees  the  fixed  object  indistinctly,  as  the 
image  does  not  fall  on  the  sensitive  spot  of  the  retina  and  the  mind  pro- 
jects it  to  a  wrong  position  in  space, — namely,  to  the  position  by  experi- 
ence associated  with  the  particular  part  of  the  retina  in  operation.  In 
diplopia  of  long  standing  the  mind  learns  to  neglect  the  weaker,  false 
image,  and  the  patient  may  be  unaware  of  his  double  vision.  The  eye  also 
usually  becomes  more  and  more  divergent,  presenting  the  comparatively 
insensitive  retinal  periphery  to  the  fixed  object,  and  this  assists  in  the  men- 
tal neglect  of  its  image.  When  the  muscle  weakness  is  very  slight,  diplo- 
pia only  occurs  on  quick  movements  of  the  eyes  or  in  extreme  range  of 
the  eye  in  the  direction  of  the  affiscted  muscle's  action,  and  then  it  may 
be  but  momentary,  the  muscle  under  the  stimulus  of  attention  gradually 
drawing  the  eye  into  line.  This  is  often  accomplished  in  a  jerky  man- 
ner. The  eyeball  presents  a  number  of  oscillations  which  may  termi- 
nate in  the  proper  position,  or  the  globe  may  swing  back  to  the  abnormal 
position,  the  muscle  being  quite  exhausted.  The  double  vision  and  the 
faulty  projection  at  first  invariably  give  rise  to  pronounced  ocular  vertigo. 

In  examining  a  case  of  diplopia  the  first  question  is  whether  it  is 
monocular.  Closing  one  eye  prevents  double  vision  unless  it  is  confined 
to  the  open  eye,  in  which  case,  if  not  due  to  defective  media  or  faulty 
curvatures,  it  is  almost  surely  hysterical.  Place  the  patient  in  a  good 
light,  have  him  hold  the  head  motionless,  and  let  him  follow  with  both 
eyes  the  point  of  your  finger  through  a  circular  range  about  a  foot  from 
his  face.  At  some  angle  the  two  eyes  will  fail  to  maintain  parallelism, 
or  jerky  movements  of  one  eye  may  be  noticed.  The  j)oint  is  to  determine 
which  is  the  affected  eye.  Cut  off  the  patient^s  line  of  sight  from  one  eye 
with  a  card  held  at  such  a  distance  from  it  that  its  motion  can  still  be  ob- 
8er\'ed,  and  have  the  patient  fix  both  eyes  upon  your  finger  in  the  direc- 

»  "Brit.  Med.  Jour.,"  Sept  15,  1894. 
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tion  toward  which  conjugate  movements  failed.  If  the  sound  eye  be 
covered,  it  will  overact  and  be  turned  farther  to  the  side  than  is  re- 
quired. This  overaction,  or  secondary  deviation j  is  due  to  the  fact  that 
the  stimulation  necessary  to  draw  the  aflFected  eye  in  the  direction  of  the 
weak  muscle  is  more  than  sufficient  for  the  corresponding  sound  muscle. 
If  you  have  covered  the  weak  eye  in  the  same  way  it  will  not  move 
outward  far  enough  when  the  finger  is  fixed  by  the  sound  eye,  and  for 
a  similar  reason.  The  direction  of  failure  in  the  affected  eye,  therefore, 
points  to  the  weakened  muscle.  In  marked  squint  of  this  character 
the  affected  eye  often  presents  a  much  wider  range  of  motion  when  the 
sound  eye  is  covered  than  when  binocular  vision  is  attempted.  Appar- 
ently the  volitional  attempt  is  stronger  when  the  muscle  is  not  disturbed 
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Fig.  38. 


Fig.  39. 


Fig.  38.-ConvergeDt  sqiiini.  The  rar  of  light,  a  c,  falls  to  tlie  right  of  the  sensitive  spot,  m,  of 
the  inturued  left  eje,  L.  Such  stimulus  has  always  been  recognized  bj  the  mind  as  eiuanatiDg  from 
objects  to  the  left,  ana  not  realizing  the  disordered  position  of  the  ocular  globe  a  false  image,  e,Ts  pro- 
tected an  additional  distance  to  the  left,  measuring  from  c  as  the  operating  sensitive  spot,  in  the 
fine  d  e. 

Fig.  39.— Divergent  squint.  The  ray  of  light,  a  c,  falls  to  the  left  of  the  macula,  m,  of  the  outwardly 
turneil  left  eye,  L.  Such  ntimulus  has  always  been  as.«i()ciatcd  with  object-s  to  the  right,  and  the  false 
image,  e,  is  projected  to  the  right,  c,  acting  on  the  sensitive  spot  at  the  lime. 


bv  two  imag(?s.     Overaction  of  the  sound  eye,  however,  occurs,  as  in 
the  oard-test. 

The  diplopia  test  is  made  as  follows :  Place  the  patient  facing  a 
candle  or  bright  object,  such  as  a  narrow  strip  of  white*  paper  the  size  of 
a  lead-pencil,  plactnl  on  a  dark  background  at  a  distance  of,  say,  twenty 
feet.  Cover  one  eye  with  a  red  glass.  If  there  is  double  vision,  the 
red  image  eorres|K>nds  to  the  covered  eye.  If  the  red  image  and  the 
coverinl  eye  are  on  the  siune  side,  the  diplopia  is  nimple ;  if  on  op{>osite 
sides,  the  diplopia  is  cro,s>ied.  When  the  eyes  converge,  the  diplopia  is 
simple  ;  when  the  eyes  diverge*,  the  diplopia  is  crosseil.  Gowers'  rule  is  : 
"  Whoi  the  vbiiuU  linc^y  the  prolonged  tymial  axe^y  cross,  the  diplopia  is  not 
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crossed"  If,  now,  the  fixiug  object  remaining  stationary,  the  head  be 
turned  one  way  and  another, — in  some  given  direction  the  images  will 
separate  and  in  tlie  opposite  direction  approach  and  perhaps  fuse. 
Landholt  ^  lays  down  this  rule  :  "  Tlie  affected  eye  is  that  in  the  direction 
of  whose  image  the  diplopia  increases."  For  instance,  in  simple  diplopia, 
the  right  image  corresponds  to  the  riglit  eye.  If  the  diplopia  increases  on 
looking  to  the  right,  the  right  eye  is  affected.  In  crossed  diplopia  the 
left  image  corresponds  to  the  right  eye.  If  the  images  separate  on  look- 
ing to  the  left,  the  right  eye  is  at  fault  because  its  image  corresponds  to 
the  direction  of  the  increased  diplopia.  The  same  thing  is  true  in 
vertical  diplopia. 

He  also  lays  down  this  rule  :  "  The  paralyzed  nuisde  is  the  one  which 
toould  give  to  the  eye  the  direction  of  the  false  image"  The  false  image, 
of  course,  belongs  to  the  affected  eye.  For  instance,  in  simple  diplopia 
with  the  right  eye  affected,  it  is  the  external  rectus  that  is  at  &ult,  as  it 
is  this  muscle  which  would,  if  competent,  direct  the  eye  to  the  posi- 
tion of  the  false  image  at  the  right  of  the  true  image.  Involvement 
of  the  oblique  is  similarly  shown.  If  the  patient  indicates  that  the 
image  of  the  right  eye,  in  simple  diplopia,  is  to  the  right  and  its  upper 
end  leans  to  the  left,  we  know,  by  the  application  of  this  rule,  that  the 
right  superior  oblique  is  deficient.  An  opposite  condition  would  point 
to  the  inferior  oblique  and  inferior  rectus,  which  operate  together. 

The  locaiiwi  of  the  lesion  determines  the  distribution  of  symptoms 
and  through  them  is  clinically  deciphered.  A  lesion  involving  the 
nuclei  under  the  aqueduct  of  Sylvius  is  almost  invariably  attended  by 
bilateral  symmetrical  eve  conditions.  This  is  due  to  the  anatomical 
proximity  of  the  centers  on  each  side  of  the  middle  line  and  to  their 
physiological  relations.  A  lesion  which  destroys  accommodation  and 
pupillary  contractions  affects  the  most  forward  group  of  nuclei.  If  the 
middle  group  is  involved,  all  the  extrinsic  muscles  of  the  eyes  are  dis- 
abled, even  the  external  recti,  as  this  group  has  a  controlling  influence 
over  the  nucleus  of  the  sixth  nerve.  If  the  lesion  fall  upon  the  sixth 
nucleus  alone,  double  convergent  squint  is  produced.  In  the  same  way, 
if  some  one  or  several  of  the  conjugate  movements  of  the  eyes  be  lost, 
or  a  double  ptosis  is  present,  the  lesion  is  nuclear  unless  movements  of 
the  head  and  trunk  are  lost  at  the  same  time.  In  such  case  the  lesion 
is  probably  above  the  nucleus  in  the  internal  capsule  or  in  the  cortex. 

The  three  ocular  nerves  leave  their  grouped  centers  by  widely 
diverging  routes,  and  may  be  cut  off  separately  and  unilaterally  by  en- 
cephalic conditions,  such  as  hemorrhage,  inflammation,  or  new  growths. 
Such  lesions  invariably  implicate  other  structures,  and  give  rise  to 
numerous  symptoms  other  than  those  Referable  to  the  ocular  nerve. 
For  instance,  a  lesion  in  the  peduncle  in  the  region  of  the  red  nucleus 
would  disturb  the  motor  tracts  in  the  crus  and  produce  jmralysis  on  the 
opposite  side  of  the  body,  with  i)aralysis  of  the  third  nerve,  ptosis,  etc., 
on  the  same  side  as  the  lesion.  This,  by  Charcot,  is  denominated  the 
symptom  group  of  Weber  (fig.  IMy). 

*  Loc.  cit. 
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In  basilar  inflammations  and  injuries,  and  particularly  in  syphilitic 
meningitis,  the  ocular  nerves  are  likely  to  be  injured.  The  sixth,  from 
its  long  and  exposed  course,  is  especially  prone  to  injury  and  is  the  most 
frequently  diseased  nerve  of  this  group.  Lesions  in  this  position  are 
usually  unilateral,  and  if  bilateral  diflFer,  as  a  rule,  in  degree  on  the  two 
sides.  Here  injury  to  the  third  nerve  necessarily  involves  all  its 
branches  and  functions.  A  lesion  which  could  select  from  the  nerve- 
trunk  the  pupillary  fibers,  for  instance,  is  inconceivable.  DiflFuse  cere- 
bral symptoms,  such  as  headache,  vertigo,  nausea,  stupor,  convulsions, 
and  optic  neuritis,  are  also  commonly  present.  At  the  apex  of  the  orbit 
all  the  ocular  nerves,  with  the  ophthalmic  division  of  the  fifth  and  the 
optic  nerve,  are  closely  approximated.  Injury  or  disease  at  this  point 
would,  therefore,  determine  complete  internal  and  external  ophthal- 
moplegia, impair  vision,  and  give  rise  to  sensory  disturbances  in  the 
distribution  of  the  supra-orbital  nerve.  Pressure  at  the  same  time  on 
the  return  orbital  circulation  congests  the  retinal  veins  and  produces 
some  exophthalmos.  After  the  nerves  have  separated  in  the  orbity  any 
one  or  more  of  them  may  be  injured  by  traumatism  or  local  disease. 
Their  branches  may  be  singly  selected.  The  diagnosis  depends  upon 
the  muscles  involved,  and  the  anatomical  relations  of  the  nerves  and 
their  branches  within  the  orbit 

Causes  of  Ocular  Palsies. — ^The  conditions  which  give  rise  to 
palsies  of  the  ocular  muscles  are  very  numerous.  In  the  orbit  trauma- 
tism and  new  growths  are  frequently  causal  of  the  loss  of  ocular  move- 
ments. A  blow  over  the  eye  is  sometimes  followed  by  paralysis  of  the 
levator  palpebrse  superioris.  Exposures  to  cold  and  the  rheumatic  states 
are  sometimes  followed  by  an  ophthalmoplegia,  which  is  probably  due  to 
a  peripheral  neuritis.  This  form  may  be  present  in  multiple  neuritis 
from  alcohol,  and  probably  from  other  poisons,  and  may  involve  few  or 
many  of  the  muscles.  Orbital  growths  usually  are  marked  by  exoph- 
thalmos. Cervical,  maxillary,  and  cranial  tumors  may  invade  the  orbit 
and  there  produce  these  local  symptoms. 

In  their  basilar  course  the  motor  nerves  of  the  eye  are  frequently 
injured  by  meningitis,  and  especially  by  syphilitic  disease.  Basilar 
fracture,  carotid  aneurysm,  or  the  pressure  of  neighboring  intracranial 
growths  may  also  implicate  them  in  this  locality. 

At  the  nuclei  multiple  sclerosis,  bulbar  palsy,  polioencephalitis  supe- 
rior, and  locomotor  ataxia  frequently  cause  ocular  palsies.  A  tempo- 
rary ptosis  or  diplopia  is  often  an  early  symptom  of  tabes,  and  should 
always  arouse  suspicion  of  it  or  of  syj)hilis.  The  exact  mechanism  and 
location  of  the  tabetic  disturbance  which  produces  the  Argyll-Robertson 
phenomenon  is  not  understood,  but  presumably  the  anterior  cell-group, 
controlling  pupillary  and  ciliary  contractions,  is  involved. 

A  ^QCuVvdv  perioilicaily  reciirrinf/  or  relnpHiny  palsy  of  the  third  nerve 
is  sometimes  encountered.  It  is  more  frequent  in  females,  involves  only 
one  eye,  lasts  from  one  to  six  months,  and  returns  at  regular  intervals,  often 
during  the  entire  life  of  the  piitient.  Its  })atholog>'  is  not  known,  but 
the  nerve-trunk  has  several  times  been  found  to  be  diseased.  Traces  of 
this  palsy,  in  some  cases,  can  be  detected  during  the  intervals  of  practical 
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freedom  from  tlie  trouble.  It  has  been  attributed  to  hysteria  in  certain 
instances,  and  is  frequently  associated  with  migraine,  the  so-called 
ophthalmoplegic  migraine. 

Lesions  of  the  cortex  or  of  the  internal  capsule  producing  hemiplegia 
are  often  attended  by  conjugate  deviation  of  the  head  and  eyes  toward 
the  sound  side  of  the  body,  but  if  the  paralyzed  side  present  convul- 
sions due  to  cerebral  irritation,  the  eyes  are  then  spasmodically  drawn  to 
that  side.  A  lesion  lower  down  in  the  pontine  region  would  be  marked 
by  a  crossed  deviation,  the  eyes  looking  to  the  paralyzed  side  of  the 
body,  and  in  convulsions  turning  to  the  sound  side  of  the  body. 

Ocular  Muscle  Spavins. — The  ocular  muscles  are  usually  associated 
with  the  other  muscles  in  generalized  convulsions,  the  eyes  turning  to  the 
side  most  vigorously  aflFected.  Individual  muscles  alone  are  afifected  in 
very  rare  instances.  The  levator  or  a  rectus  may  thus  be  spasmodically 
involved  for  years.  Sometimes  the  ocular  muscles  participate  in  facial 
tics  and  spasmodic  torticollis.  In  hysteria  the  eyes  are  frequently  rolled 
upward  and  outward,  or  strongly  converged  during  convulsive  manifes- 
tations of  the  disease,  and  these  ocular  positions  may  remain  for  long 
periods  of  time  after  the  convulsion  has  subsided.  A  more  common  eye 
condition  in  hysteria  is  one  of  spurious  double  ptosis.  It  is  really  a  spasm 
of  the  orbiculares.  The  patient  apparently  tries  to  overcome  it  by  raising 
the  brows  with  the  frontalis.  An  attempt  to  raise  the  lids  with  the  finger 
at  once  develops  resistance,  which  in  paralytic  ptosis  is  never  present. 

Nystcifirnius  consists  in  rapid  rhythmical  involuntary  oscillations  of 
both  eyeballs,  due  to  spasmodic  action  of  the  ocular  muscles.  When 
both  eyes  are  aflFected,  the  movements  are  similar  and  synchronous.  The 
spasmodic  movements  are  commonly  horizontal,  less  frequently  rotary, 
and  only  rarely  vertical.  When  the  eye  vibrates  in  one  plane,  it  ordinarily 
moves  outward  quickly  and  more  slowly  returns.  The  oscillations  vary 
in  number  from  fifty  to  two  hundred  or  more  a  minute,  and  in  extent 
from  one  to  ten  millimeters.  In  uremic  coma  the  eyes  will  sometimes 
be  noticed  in  a  rhythmical  movement  which  carries  them  through  their 
widest  lateral  range  about  ten  times  a  minute.  Nystagmus  may  be 
constant  or  only  provoked  by  calling  forth  a  particular  movement  of 
the  eyes,  as  by  directing  them  upward  or  outwanl.  This  latter  must 
not  be  confuseil  with  the  jerky,  unrhythmical,  and  momentary  move- 
ments of  weakened  muscles. 

The  causes  and  significance  of  nystagmus  are  often  obscure.  It  may 
be  acquired  as  the  sequel  of  any  condition  which  greatly  impairs  vision. 
Corneal  and  lenticular  opacities,  choroiditis,  and  retinitis  may  precede  it, 
es{x;cially  if  occurring  in  childhood.  Albinos  frequently  present  nys- 
tagmus. Miners  who  work  in  cramped  positions  with  poor  illumination 
accjuire  it,  probably  as  a  fatigue  neurosis  through  the  overstrain  of  cer- 
tain eye-muscles  in  attempting  to  keep  the  work  in  view.  In  them  it 
is  often  only  present  when  the  particular  attitude  which  their  work 
requires  is  assumed. 

Nystagmus  is  present  incidentidly  or  regularly  in  a  long  list  of  ner- 
vous diseases  which  have  neither  location  nor  pathological  anatomy  in 
common.     It  is  almost  a  cardinal  symptom  in  insular  sclerosis  and  in 
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hereditary  ataxia  of  the  Friedreich  type.  It  is  common  in  cerebellar 
tumor  and  tumors  involving  the  corpora  quadrigemina  and  optic  thalami. 
Occasionally  it  attends  sinus  thrombosis,  meningitis,  meningeal  hemor- 
rhage, and  variously  seated  cerebral  hemorrhages,  softenings,  and  tumors. 
Hysteria  has  also  furnished  rare  cases  of  persistent  nystagmic  ocular 
spasm. 

The  treatment  of  ocular  palsies  depends  upon  the  causal  con- 
dition and  is  oft;en  most  unsatisfactory.  New  growths  and  traumata  are 
surgical  conditions  for  the  most  part.  Syphilitic  palsies  may  readily 
yield  to  treatment,  whether  due  to  basilar  or  central  involvement,  but 
only  too  oft«n  recur,  yield  again,  and  finally  become  permanent.  The 
neuritic  form  is  treated  as  a  part  of  the  general  intoxication  usually  at 
the  bottom  of  the  disease.  A  persisting  ocular  deviation  is  oft;en  bene- 
fited by  a  tenotomy.  Muscle  cutting  should  always  be  preceded  by 
exercise  of  the  muscles  with  prisms,  which  sometimes  is  helpful,  and  by 
general  treatment.  Nystagmus,  excepting  in  the  unusual  cases  where  it 
is  due  to  meningeal  and  sinus  diseases,  or  other  curable  lesion,  is  prac- 
tically unyielding  to  all  measures.  Miners'  nystagmus  usually  ceases 
when  the  occupation  is  changed. 
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CHAPTER   V. 

DISEASES  OF  THE  TRIFACIAL  NERVE. 

Anatomical  Considerations. — Tlie  fifth  nerv-es  represent  the  sen- 
sory portions  of  all  the  motor  cranial  nerves.  Their  sensory  distribution 
embraces  most  of  the  skin  of  the  head  and  face,  alt  their  mucous  mem- 
brane-lined cavities,  and  the  cerebral  nienin^res  in  part.  The  exact 
limits  of  this  sensory  field  have  been  worked  out  by  Gushing  in  a 
number  of  cases  subjected  to  extirpation  of  the  ganglion  of  Gasser,  and 
are  shown  in  Fig,  .3!)  A,  In  addition,  through  at  least  the  chorda 
tympani,  the  fifth  subservei^   the  si^cial   sense  of   taste.      Its  small 


The  Hhidttl  irei,  IndndluK  iniiiis  (diI  aaUrfor  wall  n? ■ucBlu^  rcninint  inathetlc  to  Ucliul  (balr  g>lbs- 
•lunelvrl  Kllmull.  IThj  Joii«1  mrlp  glVBt  Ihc  iiopn«.lnii  ..t  iniich  or  pre»urB  In  p»Jn  itlmull  (D«d]«), 
■Jib  ttw  ir  »aj  icluil  piilii  points  (CuahLng,  In  Bull.  Jotiiii  HopklDa  |[wp.,  Julr-Aug.,  I»M). 

motor  root  innervates  the  mandibular  muscles  of  mastication.  The 
nuclear  origin  of  the  fifth  nerve  in  the  medulla  is  correspondingly 
extensive.  The  smaller  motor  nuclens  is  situated  under  the  floor  of  the 
fourth  ventricle  near  its  lateral  angle,  with  an  upward  extension  as  high 
as  the  corpora  quadngemina.  Outside  of  tliis  is  the  larger  sensory 
nucleus,  which  is  connected  continuously  with  nuclear  gray  matter  as 
low  as  tlur  fourth  cervical  spinal  sf-gmcnt.  These  centra  are  brought 
into  n'lation  with  the  cerebi'llura  an<l  witli  the  cfirehral  cortex  by 
upwanl  radiations.  For  tlie  moIi>r  jMirtion  llic  cortical  centers  are  at  the 
foot  of  the  anterior  central  convolution.     The  sensoiy  cortical  repre- 
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sentatiun  is  not  clearly  known.  The  scnsorj-  and  niobir  trunks  leave 
the  surface  of  the  pons  separately,  though  side  by  side,  and  only  alter 
the  senafjry  portion  lias  passed  tlirough  the  Gasserian  ganglion  does  Ihe 
motor  trunk  join  the  tliiixl  trigeminal  div'isiou. 

According  to  Gowers  and  others,  the  strictly  gustatory  portion  fol- 
lows a  most  extnK>rdinary  course  before,  as  the  chorda  tynipani,  it 
reaches  the  lingual  nerve  and  is  distrihuttnl  to  the  anterior  jmrtion  of 
the  tongue.  At  first  contained  in  the  sensory  root,  it  apparently  passes 
from  the  Gasserian  eniargenient  H"ith  the  middle  or  superior  maxillary 
branch.  Thence  it  drops  into  the  sphenopalatine  or  Meckel's  ganglion, 
and  turns  backward  in  the  form  of  the  \'idian  nerve,  to  penetrate  the 
petrous  portion  of  the  temporal  bone  and  jt>in  the  facial  nerve  in  the 
Fallopian  aqueduct.  It  follows  the  facial  nearly  to  its  exit  at  the  sty- 
lomsistoid  foramen,  where  it  turns  shaprly  upward,  reaching  the  tym- 
panic cavily.  which  it    leaves  by  the   G;is.serian   fissure.     It    then  de- 
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sceiids  between  the  pterygoid  muscles  and  joins  the  lingual  hi-un<'h  of 
the  inferior  maxillary  or  third  trifacial  division,  to  be  distrihulfil  to  ihe 
anterior  [wrtion  of  the  tongue.  The  base  of  the  tongue  and  funciul 
pillars  also  recognisie  taste  impressious.  It  is  supposed  that  these  hensa- 
tious  reach  the  trunk  of  the  fifth  by  way  of  the  glossopharyngeal  nerve 
through  connections  with  Meckel's  giinglion.  We  know  certainly  thai 
division  of  the  sensory  n>ot  of  the  fifth  abolishes  all  taste  sensation  on 
the  corresponding  side  of  the  tongue  at  least  temporarily,  but  Gushing,' 
after  an  elaborate  study  of  twenly-six  cases  of  extirpation  of  Gasser's 
ganglion,  believes  that  the  sense  of  taste  ultimately  returns  to  the  tongue, 
and  that  the  gustatory  path  is  not  by  way  of  the  fifth  nerve.  HLs  ob- 
servations are  confirmed  by  Da^'ies,^  and  the  exact  course  by  which  the 
gustatory  sensations  reach  the  brain  is  undeterniinei.1. 


u 


'  "Johiis  Hopkins  Hohp.  Bull.,"  Jiily-Auj;.,  1904. 
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Cortical  Diseases  of  the  Fifth  Nerve. — Lesions  of  the  portion 
of  the  motor  cortex  associated  with  the  fifth  nerve  produce  spasm  or 
paralysis  according  as  the  lesion  is  irritative  or  destructive.  Tlie 
involved  muscles  are  the  pterygoids,  the  temporal,  and  the  masseter. 
In  generalized  convulsions  they  are  ordinarily  involved.  Very  rarely 
they  are  the  sole  seat  of  motor  disturbance  presenting  a  mofiicatory 
aptimn  or  paraJyxiH.  The  Hpasm  may  be  tonic,  as  in  trismus,  or  repeated 
at  varying  inter\'als.  The  teeth  are  tightly  clenched,  and  the  masse- 
ters  and  temporals  stand  out  firm  and  hard.  In  the  clonic  variety, 
as  in  the  cliattering  of  a  chill,  the  lower  jaw  is  sharply  moved  laterally 
or  vertically.  Vigorous  grinding  of  the  teeth  may  be  present.  This 
is  sometimes  seen  in  the  late  stages  of  paretic  dementia  and  in  other 
wide-spread  organic  brain  disease.  Single  or  repeated  spasms  may  liave 
their  origin  in  local  disease  of  the  jaws,  such  as  periosteitis  or  tooth- 
ache, and  are  then  reflexly  produced. 

Masticatory  paralysis  of  cortical  origin  is  extremely  rare.  The 
cortical  lesions  have  almost  invariably  been  found  to  be  bilateral,  but 


Hirt '  has  reported  a  case  of  complete  mandibular  palsy  due  to  a  left- 
sided  lesion  at  the  foot  of  the  ascending  frontal  convohition. 

Nuclear  disease  of  the  fifth  nerve  is  usually  a  part  of  a  group  of 
bulbar  symptoms.  Masticator^'  paralysis  arising  from  this  source  is  ex- 
tremely rare.  Pr<^ressive  bulbar  palsy  and  pontine  tumors  may  cause 
it,  but  other  cranial  nerves  are  almost  invariably  affected  at  the  same 
time.  Multiple  sclerosis  and  talws  may  and  often  do  affect  the  fifth 
nucleus,  causing  bilateral  sensory  and  motor  symptoms  in  the  area  of 
its  distribution. 

Peripheral  intracranial  affections  of  the  trigeminus  may  inv()lve 
the  .-item,  the  Gasscrian  ganglion,  or  the  thr«>  bnniches  of  the  nerve  at 
their  exits  from  the  skull.  The  diflerential  diagnosis  as  to  location  may 
'  ''B«rliu.  kliu.  Woclieiia.,"  1BS7. 
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be  impossible  if  adjoining  nerves  or  structures  are  uninjured  or  present 
no  indications.  A  description  of  the  symptoms  arising  from  injury  to 
the  tnmk  will  therefore  apply  to  disease  of  the  Grasserian  ganglion  or 
of  the  three  branches  at  their  cranial  exits.  Growths  and  inflammatory 
processes  are  the  usual  causes  of  this  form  of  trifacial  disease. 

The  motor  symptoms  are  those  of  paresis  or  paralysis  of  the  mandib- 
ular muscles.  The  jaws  can  not  be  closed  or  can  not  be  firmly  held 
together  when  closed.  The  combined  strength  of  the  jaw-muscles  is 
immense,  and  considerable  impairment  may  go  unnoticed.  In  complete 
bilateral  paralysis  the  jaw  droops,  but  can  at  fii'st  be  raised  by  the  action 
of  the  facial  muscles,  especially  the  buccinators  and  orbicularis  oris. 
If  the  palsy  is  one-sided,  the  jaw  may  still  be  raised  by  the  unilateral 
action  of  the  uninjured  side,  but  the  bite  is  feeble.  Attempts  to  bring 
the  paralyzed  pterygoids  into  play  fail  to  produce  grinding  movements, 
so  that  the  jaw  can  not  lie  forcibly  advanced  fix>m  the  impaired  side  or 
thrust  in  the  opjwsite  direction.  In  long-standing  cases  contracture  in 
the  muscles  which  depress  the  jaw  may  permanently  hold  the  mouth 
open. 

Interference  with  sensation  may  be  j^rtial  or  complete.  In  the  lat- 
ter case  all  parts  of  the  face,  head,  nasal  fossae,  conjunctivae,  mouth,  and 
tongue  supplied  by  the  fifth  nerve  are  insensitive,  and  taste  is  abolished 
on  that  side  of  the  tongue  and  oral  cavity.  The  sneezing  reflex  is 
abolished  on  the  anesthetic  side,  as  well  as  the  gagging  reflex  causecl 
by  irritating  the  soft  palate.  Instruments  may  be  passed  into  and 
through  the  nasal  chambers  without  eliciting  sensation,  and  ammo- 
nia fumes,  etc.,  no  longer  cause  irritation.  Prodromal  pricking,  ting- 
ling, and  burning  usually  precede  the  anesthesia.  Frequently,  when  the 
loss  of  sensation  is  pronounced,  so  that  the  patient  no  longer  feels  a  pin- 
prick, complaints  are  made  of  j)ain  and  burning  in  the  anesthetic  area, — 
anaesthesia  dolorosji.  In  one  case  observed  by  the  writer,  while  general 
sensation  was  abolished  in  all  its  modes  and  teases,  muscular  sense  re- 
mained. A  touch  or  prick  was  not  perceived,  but  the  slightest  motion 
communicated  to  any  facial  muscle  was  instantly  recognized,  apparently 
through  the  uninjured  seventh  nerve.  Trophic  disturbances  are  the  rule, 
but,  ordinarily,  they  are  slight  in  degree.  The  insensitive  conjunctiva 
and  cornea  are  easily  irritated  and  prone  to  ulceration  that  may  reach  a 
destructive  grade.  The  nasal  and  lacrimal  secretions  are  defective 
and  the  mucous  membrane  dry.  In  the  nose  this  dryness  impairs  the 
sense  of  smell.  The  paralyzed  side  of  the  tongue  is  thickly  furred, 
due  partly,  but  not  wholly,  to  the  fact  that  food  is  only  chewed  on  the 
sound  side.  The  salivary  secretion  may  be  greatly  diminished.  Herpetic 
eruj>tions  in  the  cutaneous  distribution  are  frequent,  and  when  the  gan- 
glion or  branches  are  diseased  and  the  conjunctiva  is  involved,  constitute 
a  serious  filature,  as  ophthalmia  and  complete  loss  of  the  eye  may  ensue. 

Facial  hemiatrophy  may  follow  injury  and  disease  of  the  fifth  nerve. 
In  this  rare  deformity  the  wjisting  is  always  limited  to  the  distribution  of 
the  trifacial,  and  is  usually  most  intense  in  the  field  of  the  middle  and  in- 
ferior divisions.  The  alleged  causes  in  numerous  instances,  such  as  blows 
on  the  head  and  face,  infectious  fevers,  exposure  to  cold,  facial  erysipelas. 
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osteitis  of  the  jaws,  etc.,  are  capable  of  seriously  influencing  the  nerve.  In 
several  cases  histolf^cal  changes  in  the  trnnk,  ganKlioi>i  or  branches  have 
been  demonstrated,  and  atrophy  has  followed  division  of  the  root  of  the 
trigeminus  in  man  and  animals.  Touche*  has  reported  lesions  in  the  pons 
afTecting  the  root  of  the  fifth  nerve,  and  in  another  case  the  sole  lesion  was 
in  cortex  and  pia  of  the  operculum.  Jacquet  has  demonstrated  a  lesion  of 
the  third  cervical  sympathetic  ganglion,  and  many  assume  that  the  sym- 
pathetic is  alone  at  fault.  It  may  begin  in  a  widening  sclerodermic 
patch  on  the  side  of  the  face,  but  more  commonly  the  entire  half  of  the  face 
gradually  diminishes.     The  loss  affects  both  dermal  and  osseous  structures 


and  less  markedly  the  muscles,  which  may  escape  entirely.  The  opposite 
side  of  the  face  may  finally  l«?corne  involved,  though  this  is  rare.  TTie  dis- 
ease develops  usually  before  adult  life,  but  may  appear  at  any  age.  It 
pHKlucfs  a  most  notable  difference  of  appearance  on  the  two  sides.  The 
atrophic  half  lacks  the  proportions  of  the  sound  wide  in  every  particular, 
Tlic  condition  is  usually  most  marked  in  the  lower  p<)rtionof  the  face, 
gnidually  lessening  upward  so  that  the  brow  may  show  almost  no  discrep- 
ancy on  the  two  sides.  The  skin  is  thinned  notably,  sometimes  to  a  half 
or  quarter  of  its  pmjKT  thickness;  the  muscles  are  sometimes  reduced  in 
size  and  strength ;  the  lower  jaw  may  be  a  third  sntaller  on  the  affected  side. 
The  teeth  are  often  lost.  As  the  skin  is  closely  applied  to  the  muscles  and 
the  l>ony  conformation,  a  cadaverous  appearance  is  presented  that  may  be 
strikingly  at  variance  with  tiie  plump,  healthy  side,  and  in  sometimes 
shaqtly  markwl  by  a  furrow  at  the  middle  line  of  the  brow  and  chin.  The 
nose,  chin,  and  mouth  deviate  to  the  affected  side.  While  the  orbital  and 
palpebral  structures  are  frequently  wasted,  the  eyeball  is  affeetM  only  in 
rare  cusi's,  but  has  iHien  oliservcd  wasted  and  even  destroyed.  The  dis- 
ease is  progressive  for  years,  but  may  come  to  a  standstill  at  any  time, 
and  again  advance.  It  M-ents  to  Ik'  unmodified  by  treatment,  but  the 
continuous  use  of  thynnds  may  be  tried  with  some  propjK-ct  uf  retarding 
the  prr»grcs9  of  the  wasting,  esiK«ially  in  those  cases  showing  sclcro- 
'  "llev,  neurologique,"  1902. 
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derma.     Paraffin  has  been  injected  in  a  number  of  instances  to  restore 
the  contoura  of  the  face  purely  for  cosmetic  efTeet. 

Disease  of  the  trifacial  branches  is  extremely  common.  Their 
course  through  bony  channels,  serving  to  protect  them  admirably  under 
ordinary  conditions,  exposes  them  to  pressure  from  inflammatory  states, 
to  injury  by  concussing  blows,  and  to  laceration  from  fractures  involving 
the  cranial  and  facial  bones.  Their  proximity  to  tlio  nasal,  buccal,  and 
pharyngeal  cavities,  always  containing  the  potential  factors  of  iuR-ction, 
is  a  local  disadvantage.  Finally,  they  are  distributed  to  the  most  ex- 
posed portion  of  the  cutaneous  expanse,  where,  thinly  covered,  they  rest 
ujion  unyielding  structures. 

They  are  very  often  the  seat  of  nntca/fj'tc^jatH,  which  will  be  more  par- 
ticularly considered  in  the  section  on  Symp- 
tomatic Disoniers  of  the  Nervous  System, 
Part  VIII.  It  Ls  prohnble,  however,  that  a 
nerve,  the  seat  of  long-continued  neuralgic 
pain,.symptomatic,])erhfips,of  a  general  blond 
state, — as  nuilaria,  for  in.'itance, — may  even- 
I  tually  become  histolc^cally  changed  and  or- 
ganically diseased.  A  •neurifU  may  be  thus 
established  which  is  usually  marked  by 
sharply-defined  anatomical  areas  of  hyper- 
s<'nsitiveues8  or  anesthesia.  Dystrophic 
ciianges  in  the  dermal  sinictures,  such  as  scal- 
iness,  herpes,  and  falling  or  discoloration  of 
the  hair  of  the  eyebrow  and  beard,  are  fre- 
quently encountered,  Theglandssupplied  by 
the  given  nerve  over-  or  underact  as  the  con- 
dition in  the  nerve  is  irritative  or  destructive. 
Xeiiritiw  may  also  he  set  up  by  extension  from 
Fig.  «.-c«*  of  f«[ai  h™i,t™pL,  a  neighb<>ring  inflammation  in  the  orbit,  an- 
(•fur  Yonge).  triuu,  orjaws.     The  dental  branches  are  j»ir- 

ticularly  liable  to  infection,  injury,  and  irrita- 
tion, which  in  the  case  of  molar  teeth  is  not  infrequently  the  cause  of 
-pain  referred  to  other  branches  of  the  trifacial  than  the  one  immediately 
concerned. 

Injurj-  to  the  lingual  branch  of  the  third  division  of  the  fifth  nerve, 
if  it  o<¥urs  Ik'Iow  the  junction  of  the  chorda  tympani,  i)r(Kluees  loss  of 
taste  on  the  anterior  jxirtion  of  the  tongue  on  the  same  side,  in  ad<lition 
to  the  loss  of  general  sensation  and  trophic  disturltance  in  its  anatomical 
area  of  distribution. 

The  niolor  fhem  of  the  trifacial,  lieing  entirely  confined  to  the  third 
division,  suffer  with  it.  Paresis  or  (tanilysis  i)f  the  muscles  of  mastication 
on  the  same  side  follows.  Tlic  }>rominence  and  hardness  of  the  masseter 
and  tem)>oral  do  not  take  place  when  the  [latient  attempts  to  clench  the 
teeth,  and  deviation  of  the  chin  to  the  opposite  side  can  Iw  Init  feebly  j)ro- 
ducedoris  lacking.  Destruction  of  the  mo(or  rofrf,  either  alwve  or  below 
the  ganglion  or  at  the  bulbar  nucleu.s,  gives  rise  to  muscular  atrophy  in 
the  muscles  of  mastication,  and  to  the  reaction  of  d^eneration  U])on  their 
electrical  stimulation.     A  cortical  lesion  causes  no  such  degenerutiou. 
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CHAFfER  VI. 
DISEASES  OF  THE  FACIAL  NERVE. 

ADatomical  Considerations. — The  seventh  cranial  nerve  has  its 
cortical  origin  or  representation  in  the  lower  Kolandic  region.  The 
nuclear  center  is  situated  under  llie  floor  of  the  fourtJi  ventricle,  to 
the  inner  side  of  tlie  n.scciiding  root  of  the  fifth  nerve.  The  path- 
ways between  nuclei  and  cortex  decussate  in  the  median  raphe  (E^- 
inger).  From  the  nuclear  cells  the  nerve  passes  close  to  the  nucleus 
of  the  sixth  nerve,  and,  <lescendinp  thence  through  the  pons,  emerges 
in  the  furrow  between  the  {Ktns  and 
medullu  outside  the  sixth  nerve,  closely 
accompanied  bv  the  eighth  or  audi- 
tory nerve,  with  which  it  proceeds  di- 
rectly Ui  the  internal  auditory  meatus. 
Its  relation  to  the  sixth  nucleus  and 
its  proximity  to  the  sixth  neire  on 
einei^nce  explain  the  frequent  asso- 
ciation of  these  nerves  in  disease.  The 
parallel  course  of  the  auditory  and 
facial  from  medulla  to  meatus  explains 
why  meningeal  and  basilar  conditions 
of  necessity  aflect  them  both  at  the 
same  time. 

The  nucleus  of  the  seventh  re- 
ceives fibers  from  the  oculomotor  nu- 
clei al)ove,  which  are  destined  to  the 
orbicular  muscle  of  the  eyelids.  By 
this  mechanism  the  functions  of  wink- 
ing, accommodation,  anc!  ocular  move- 
ments  are   associated.      Fibers   from 

the  hypr^lossal  nucleus  lielow  also  pass  to  the  miclear  centers  of  the 
seventh,  anil  are  eventually  distributed  to  the  orbicular  muscle  oF  the 
month,  correlating  the  labial  and  lingual  movements  necessai^'  in 
phonation,  mastication,  nnd  other  buccal  processes. 

The  decussation  of  the  seventh  explains  the  phenomena  of  crossed  or 
alternate  paralysis  of  the  face  and  limbs.  A  lesion  in  the  pons  above 
the  decussation  involves  at  once  the  seventh  ner\'e  and  the  pyramidal 
tract  for  the  opposite  side  of  the  body,  but  below  the  facial  crossing  and 
above  the  pyramidal  decussation  a  lesion  involves  the  face  on  the  same 
side  and  the  limbs  on  the  opposite  side.  Such  a  lesion  must  involve 
the  lower  third  of  the  pons,  approximately  the  portion  below  the  super- 
ficial origin  of  the  fifth  pair. 

AfU'r  entering  the  internal  auditory  meatus  the  seventh  nerve  I>enda 
somewhat  sharply,  and  presents  a  gangliform  swelling,  which  receives  the 
large  superficial  petrosal  from  the  Vidian  nen-e,  prohalily  conlaining  the 
taste-fih^rs  from  the  second  branch  of  the  fifth  nerve  by  way  of  the  spheno- 
palatine ganglion.   The  taste-fibers  leave  the  facial  nerve  in  the  form  of  the 


Muidll  flhen  Hid  Ibe  re- 
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chorda  tympani  after  it  has  almost  completely  traversed  the  Fallopian  canal; 
and,  passing  up  through  the  tympanum,  finally  reach  the  anterior  portion 
of  the  tongue  with  the  lingual  branch  of  the  fifth.  Within  the  Fallopian 
canal  the  facial  gives  off  from  within  outward,  first,  near  the  ganglion  of 
the  knee,  above  mentioned,  a  motor  branch  to  the  tympanic  plexus;  sec- 
ond, a  motor  branch  to  the  stapedius  muscle;  and,  third,  the  chorda  accom- 
panied by  a  secretory  branch 
to  the  salivary  glands.  The 
facial  nerve,  therefore,  within 
the  aqueduct  contains  (1)  motor 
filaments  for  the  facial  muscles, 
(2)  filaments  of  the  special 
sense  of  taste  for  the  anterior 
two-thirds  of  the  tongue,  (3) 
motor  filaments  for  the  internal 
eiir,  and  (4)  secretory  fibers  for 
the  salivary  glands.  In  addi- 
tion there  are  a  few  filaments 
subserving  common  sensation 
for  the  external  ear,  derived 
from  the  fiflh  nerve,  which 
pass  with  the  facial  to  its 
exit 

After  leaving  the  stylomas- 
toid foramen  the  facial  gives 
off  (1)  the  sensory  branches 
above  referred  to,  (2)  branches 
to  the  external  auricular  mus- 
cles, and  (3)  branches  to  the 
posterior  })ortion  of  the  occi- 
pitofrontalis.  The  trunk  in 
the  substance  of  the  parotid 
then  divides  into  (4)  widely 
spread  branches  supplying 
motion  to  all  the  muscles  of 
the  face,  to  the  platysma,  the  stylohyoid,  and  the  posterior  belly  of  the 
digastric. 

Practically,  the  seventh  nerve  may  be  considered  one  of  pure  motion. 
It  furnishes  the  trophic  supply  to  the  muscles  of  the  face.  The  sensory 
and  secretory  filaments  merely  join  it  during  its  course  and  leave  it 
before  it  reaches  its  periphery.  When  it  is  diseased  the  major  symp- 
toms are  motor  and  consist  of  increased  or  decreased  activity,  giving  rise 
to  facial  spasm  or  facial  palsy  as  the  condition  is  one  of  irritation  or 
deficit.  The  muscles  also  waste.  The  addition  of  sensory  and  secretory 
disturbances  enables  us  to  locate  the  lesion  with  more  or  less  exactness. 

Spasmodic  Affections  of  the  Facial  Nerve. — ^Facial  Spasm. — 

Irritative  lesions  in  the  Rolandic  face-centers  may  set  up  grimacmg 
spasms  on  the  opposite  side,  usually  of  an  unrhythmical,  clonic  sort, 
which  are  not  suggestive  of  any  intention.  Such  a  spasm  may  he 
the  initial   feature  of  a  Jacksouian  fit.     Cirimacing  is  the  feature  of 


Fig.  45.— Diagram  of  facial  nerve  passing  through 
the  petron.  F,  Facial;  A,  auditory;  St.  F,  stylo- 
mastoid foramen;  Ch,  chorda;  S,  S,  salivary  fibers; 
6,  G,  gustatory  fibers ;  St,  branch  to  stapedius  mu»- 
de ;  T,  tympanic  branch. 
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all  severe  epileptic  attacks  that  most  impresses  onlookers.  In  limited 
cortical  lesions  in  the  face-centers  the  spasm  may  be  confined  to  a  por- 
tion of  the  face,  as  to  the  angle  of  the  mouth  or  to  the  eyelids  and  brow. 
These  cortical  spasms  are  usually  attended  by  mental  symptoms,  such  as 
an  aura,  confusion,  or  unconsciousness,  and  are  practically  independent  of 
circumstances  and  surroundings.  Feelings  of  apprehension  and  a  dis- 
tressed appearance  commonly  attend  them.  Their  frequency  is  variable. 
Often  they  occur  singly,  at  long  and  irregular  intervals.  An  explosion, 
a  sort  of  status,  may  take  place  so  that  the  face  is  convulsed  for  many 
minutes  or  even  hours,  and  then  returns  to  a  normal  quietude,  perhaps 
marked  by  a  slight  paresis  or  even  by  a  distinct  weakness,  which  is^  im- 
portant and  should  always  be  sought. 

The  irritative  lesion  may  be  subcortical  and  produce  the  same  con- 
ditions. At  the  nuclear  level  it  would  almost  certainly  involve  other 
cranial  nerves.  Pontine  and  basilar  growths  have  in  rare  instances 
been  the  cause  of  such  facial  spasms,  and  inflammatory  invasion  of  the 
nerve-trunk  is  usually  marked  by  twitchings  in  the  muscles  which  sub- 
sequently present  palsy.  These  twitchings  often  reappear  with  regenera- 
tion.    All  the  above  conditions  produce  a  pure  spasm. 

The  muscles  supplied  by  the  &cial  nerve,  either  alone  or  more 
commonly  in  conjunction  with  other  groups,  may  be  affected  by  spas- 
modic ticSy  including  blepharospasm,  mimic  spasm,  grimacing,  etc.  These 
are  ordinarily  the  external  manifestation  of  a  fixed  idea,  and  will  be 
described  under  the  psychoneuroses  in  Part  VII. 

Paralysis  of  the  Seventh  Nerve. — Facial  palsy  follows  lesion  of 
the  seventh  nerve  at  any  point  from  the  cortex  to  the  stylomastoid  fora- 
men. In  the  face  individual  branches  may  be  injured,  with  corre- 
sponding local  motor  loss.  The  most  complete  facial  paralysis  depends 
upon  injury  to  the  nerve-trunk.  When  it  follows  exposure  to  cold  or 
occurs  in  rheumatic  conditions  it  is  oft«n  called  BdPs  palsy.  The  per- 
ipheral form,  due  to  a  lesion  of  tlie  nerve-trunk  after  its  entrance  into 
the  petron  through  the  internal  meatus,  will  first  be  considered,  and  then 
the  nuclear  and  central  varieties. 

Peripheral  Facial  Palsy. — Btiologry. — The  facial  nerve  in  the 
petrous  canal  is  occasionally  invaded  by  inflammation  extending  from 
the  tympanic  cavity.  The  separating  plate  of  bone  is  often  of  extreme 
thinness,  and  may  even  be  lacking,  especially  in  children.  Mastoid 
disease  and  pharyngeal  inflammations  have  led  to  the  same  result. 
Fractures  of  the  cranial  base  very  frequently  involve  the  petron,  and 
may  cause  a  facial  j>alsy  at  once ;  or  this  may  come  on  from  inflam- 
matory reaction  after  a  few  days,  or  later  from  the  deposition  of 
callus.  In  extremely  rare  instances  hemorrhage  within  the  canal  pro- 
duces paralysis  almost  instantly.  In  some  infantile  cases  a  cerebellar 
hemorrhage  invades  the  canal  with  the  same  result.  Injuries  to  the 
nerve  at  its  foramen  of  exit,  as  by  blows  with  sharp  or  blunt  instru- 
ments and  by  the  obstetrical  forceixs,  may  cause  the  i>alsy.  In  addition 
to  the  local  disadvantiige  presented  by  the  facial  nerve  being  surrounded 
by  a  long  bony  passage,  Neumann  attributes  much  to  the  large  nunihor 
of  lymphatics  and  lymphatic  glands  encircling  it  at  its  exit  from  the 
stylomastoid  foramen.     Stagnation  of  lymph  here  favors  changes  in  the 
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neighboring  nerve-trunk.  Upward  extension  of  inflammation  in  the 
parotid  or  side  of  the  neck  into  the  canal  is  an  occasional  cause.  By  all 
odds  the  most  common  and  usual  cause  is  a  neuritis  due  to  cold,  as  by 
a  draft  of  air  on  the  side  of  the  face  during  the  night,  or  from  an 
open  window,  or  after  prolonged  outdoor  exposure.  The  nerve-swelling 
to  which  this  gives  rise  nips  the  nerve  in  its  unyielding  channel  and 
paralysis  supervenes.  The  degeneration  is  found  throughout  the  rami- 
fication of  the  nerve  and  ascends  to  the  geniculate  ganglion.  The  cells 
of  the  facial  nucleus  present  varying  stages  of  chromatolysis. 

Huebschmann,^  from  a  series  of  135  cases,  found  seventy-five  per 
cent,  to  be  of  the  so-called  rheumatic  form,  nine  per  cent,  due  to  ear  dis- 
ease, and  six  per  cent,  to  injury.  Most  of  the  rheumatic  cases  occurred 
between  the  ages  of  ten  and  forty  years.  Males  predominated  very 
slightly.^  Reik '  believes  that  the  so-called  rheumatic  variety  of  facial 
palsy  is  very  commonly  dependent  upon  catarrhal  or  other  inflammation 
of  the  middle  ear,  and  urges  an  examination  for  otitis  mediain  every  case. 

Any  general  depression  of  the  physical  state  may  act  as  a  predis- 
posing element.  In  this  relation  rheumatism  occupies  a  chief  place. 
Anemia,  syphilis,  tuberculosis,  and  alcoholism  are  also  very  favoring 
conditions,  as  is  the  puerperium.  Syphilis  may  of  itself  cause  a  local 
lesion,  but  must  at  this  location  act  very  exceptionally.  Gouty  and 
leukocythemic  neuritis  may  also  involve  the  facial  trunk  directly. 
Sarbo  *  agrees  with  Neumann  that  there  is  commonly  a  personal  pre- 
disposition to  facial  paralysis,  and  Arkwright  *  reports  six  cases  in  two 
families  which  indicate  the  same  thing. 

Symptoms. — Motor. — In  a  well-marked  case,  unless  due  to  direct 
violence,  within  about  twenty-four  hours  after  the  action  of  the  inciting 
cause  a  little  twitching  in  the  affected  side  of  the  face  is  frequently  noticed. 
Perhaps  friends  then  first  call  attention  to  the  distortion  of  the  face,  which 
in  all  expressional  movements  is  drawn  to  the  opposite  side.  The  patient 
may  first  find  that  he  is  unable  to  expectorate  with  certainty,  to  whistle, 
or  to  puff  out  his  cheeks  and  lips,  owing  to  the  loss  of  control  over  the 
labial  positions.  In  two  or  three  days  the  deformity  is  noticeable  to 
all.  The  entire  side  of  the  face  is  affected,  Avith  the  occipitofrontalis. 
Even  the  small  muscles  of  the  external  ear  on  the  same  side  are  para- 
lyzed. The  unopposed  muscles  of  the  sound  side  draw  the  mouth  in 
their  direction,  and  the  zygomatici  elevate  its  angle.  When  the  mouth 
is  opened  widely  it  presents  an  unsymnietrical  outline.  It  is  higher  on 
the  sound  side  and  displaced  toward  this  side.  This  may  mechanically 
cause  the  projected  tongue  to  deviate  to  the  sound  side,  but  if  the  mouth 
\ye  passively  held  in  a  median  position,  the  lingual  curve  disappears 
and  full  mobility  of  the  tongue  can  be  easily  shown.  The  dorsum  of  the 
tongue  is  slightly  depressed  on  the  afifected  side,  according  to  Schultze,  • 
from  weakness  of  the  stylohyoid  and  digaster.  Saliva  and  food  ac- 
cumulate in  the  flabby  cheek  and  have  to  l^e  displaced  with  the  finger. 

»  "Xeiirol.  C^ntralblatt,"  Nov.  15  and  Dec.  1,  1894. 

'  Waterman,  "Journal  Nervous  and  Mental  Diseases," Feb.,  1909. 

3  "  Johns  Hopkins  Hosp.  Bull,"  April,  1902. 

*  "  Deut.  Zeit.  f.  Nervenhl.,"  Mar.,  1904.  *  "  Lancet,"  Jan.  23,  1904. 

«  "Munch,  med.  Wochens.,"  June,  1897. 
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Mastication,  therefore,  is  mainly  done  on  the  sound  side  and,  due  largely 
to  this  fact,  lateral  furring  of  the  tongue  on  the  paralytic  side  may  ap- 
pear. Often  there  is  some  diminution  of  sahvarj'  flow  on  the  paralyzed 
aide,  owing  to  the  involvement  of  the  secretory  fibers  which  traverse 
the  facial  trunk.  The  nasolabial  fold  disappears  on  the  injured  side 
and  is  accentuated  on  the  sound  side.     The  chin  and  nose  may  deviate 

fery  htrh  4jr» 

Flf.  M.— Fidal  pahjarifll  riAf.    I,  Bilateral  ■dnopl  to  ralae  KjehTtrmt;  2,bl1iur>l  attnnpl  In  doH 

to  the  sound  side.  The  platysma  on  the  same  side  is  invariably  involved. 
The  eye  on  the  paralyzed  side  can  not  be  closed  nor  the  eyebrow  lifted. 
In  attempts  to  close  the  eyes  the  eyeball  on  the  affected  side  turns  up- 
ward and  can  not  be  controlled.  Winking  is  absent,  and  in  the  aged  the 
lower  lid  often  droops  away  from  the  ball.  The  cross-wrinkles  on  the 
forehead  stop  abruptly  at  the  middle  line. 


During  moments  of  quiet  little  asymmetry  may  Iw  apparent,  but  the 
slightoHt  emotional  or  voluntary  movement  produces  and  accentuates  nil 
the  motor  symptoms.  In  yimnp  patients,  where  iho  exprejwionni  linen  and 
wrinkles  are  altsent  or  only  slif;htly  dcvelnped,  the  (lifforenw  W'twecn  the 
two  wides  is  miich  less  marked  than  in  those  of  more  miiturr  years.  The 
greater  resilience  of  the  skin  and  the  hit^r  adipose  layer  contribute  to 
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this  effect.  The  reaction  of  degeneration  is  present  in  the  muscles  either 
iD  complete  or  modilietl  degree.  Tlie  muifcle  reflexes  nrc  abolished  and 
McCarthy's  supra-orbital  reflex  is  lost.  After  a  few  weeks  the  mued^a 
vjoete.  The  atrophic  lass  is  not  readily  seen  except  in  thin  people. 
As  the  eye  can  not  be  closed,  the  exposed  ctinjnnetiva  is  often 
irritated  and  painful.  At  night  it  may  become  quite  dry,  and  «m- 
jwviivitis  of  a  severe  grade  may  develop.  From  the  relaxation  of  the 
lids  the  natural  flow  of  tears  ia  the  lacrimal  duct  is  interrupted  and  they 
overflow  on  to  tlie  cheek.  In  rare  severe  cases  there  is  a  herpetic  eruption, 
but  this  is  probably  due  to  a  simultaneous  affection  of  the  fifth  nerve. 

Disturbance  of  common  scnsaiioti  is  slight  or  wanting.     If  in  the  first 

week  the  muscles  of  the  cheek  be  grasped,  some  tenderness  can  be  elicited, 

which  is  probably  due  to  the  irritation  of  the  sensoTy  twigs  distributed  to 

the  degenerating  facial  branches.     The  sense  of  taste  on  the  same  side  of 

the  tongue  in  its  anterior  two-thirds,  the  part  supplied  by  the  chorda  tym- 

pani,  is  often  disturbed  or 

abolished.     Many   patients 

'  duringtlie  first  few  days  ac- 

^^^Hp^^  _^^^^^^  knowledge  subjective  taste 

^^P-  --^^^  ^'  ^W         sensations  of  a  peculiarsort; 

^^^L^^^H  ^k  S         but    ordinarily     a    careful 

^^^^■^^^^         i^BtfftfM^Rk       search  must  bemade  in  order 

^^^^^^^^B        ^f^Jfl^       to  elicit  the  actual  difliculty. 

^^^^B^^^^^  ^■^^^■a^EL        Hearing  is  sometimes  modi- 

^^^^^V  V^B^Ir^N     ^^''^      &uc\\  a  way  that  low 

^^^^^^Hl  vI^^^K.      \    notes  are  more  readily  heard 

^^ft  ^^^  ^^^1  ^^ft  y^  ^^Pl  those  of  high  pitch,  as  the 
jj  ticking  of  a  watch,  are  not 
distinguished  with  even  or- 
dinary ucuteness.  Middle- 
ear  inflammation,  if  present,  woidd  be  attended  by  some  general  loss  of 
hearing  and  sometimes  by  tinnitus. 

In  rare  instances  a  ihuble  facial }xdsy  is  encountered.  Ttiis  usually  is 
significant  of  intracranial  disease,  as  ]K>ntine  lesions,  inflammation  (esjie- 
cially  of  a  syphilitic  sort)  at  the  base,  ot  nuclear  degeneration,  which  ordi- 
narily involves  other  cranial  nerves  at  the  same  time.  A  double  otitis 
may  produce  it,  or  it  may  lie  part  of  a  multii>le  neuritis,  such  as  follows 
diplitheria  and  othi^r  general  intoxications.  In  bilateral  jjalsy  the  face 
hangs  flabby,  mot ionIess,and  without  expression.  The  imwinkingeyes  and 
the  <lrooping  mouth  give  a  vacuous  look  that  is  suggestive  of  dementia. 
All  of  the  ]>aralytic  symptoms  are  present  on  Ixttli  sides,  but  the  distor- 
tions and  asymmetry  so  prominent  in  the  ordinarj'form  are  wanting. 

Gouree. — The  tondttucy  of  the  palsy  to  improve  in  periphenil  facial 
paralysis  is  marked,  exeepling  in  destructive  lesions  of  the  ner^■c-trunk, 
Cases  that  improve  get  practically  well  in  from  three  weeks  to  eight<*n 
months,  depending  u]Kin  the  amoimt  of  injurv-  done  the  nerve  and  the 
duration  of  pressure  within  the  facial  uuial.  This  is  true  regardless  of 
treatment  in  those  cases  tliat  deix-nd  upon  so-caIle<l  rheumatic  condi- 
tions, though  impnivemeut  may  without  doubt  be  accelerated  by  proper 
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management.  The  early  loss  of  faradic  stimu lability  of  the  muscles 
gradually  passes  away,  but  voluntarj'  motion  returns  before  tlie  faradic 
current  regains  its  control.  Very  frequently  the  paralyzed  muscles  will 
twitch  or  even  act  in  vigorous  spasm  as  regeneration  in  the  nerve  re- 
stores its  irritability.  Those  cases  which  last  a  month  or  two,  or  more, 
usually  leave  traces  for  the  rest  of  life.  They  may  be  so  slight  as  to 
require  careful  scnitiny,  or  marked  weakness  may  persist.  Very  excep- 
tionally the  palsy  is  permanent. 


>ing  llweyemmlallhB 


As  the  tace  re«»vers,  in  every  instance  tlie  [wirctic  side  is  likely  to 
overact  for  all  moderate  voluntarj-  bilutcml  movements.  It  would  seem 
that  the  neuritis  luid  Icfl  a  certain  nuclear  irritability,  so  that  a  central 
influence,  acting  equally  on  both  sides,  produces  a  greater  effect  on  the  for- 
merly paralytic  niusfiles.  Tiiis  secondary  orandion  is  most  pronounced 
in  the  lower  half  of  the  face,  aud  often  leads  the  patient  to  suppose  that 
the  sound  side  is  becoming  paretic.  When  once  strongly  developed  it 
practically  remains  for  the  rest  of  life,  though  slight  degrees  of  it  may 
pass  away.  While,  tlierefore,  the  [taralysis  usually  gets  well,  the  sequel 
often  remains  and  is  irremediable,  but  is  not  of  great  amount  or  serious 
import.  Indeeil,  many  people  who  liave  never  been  affected  sliow  almost 
as  much  asymmetry  of  facial  muscular  action.  Some  cases  present  sev- 
eral attacks  of  facial  paLsy.  Bt^'rnliardt^  asserts  that  recurrence  takes 
place  in  70^  of  all  cases  and  in  men  more  commonly  than  in  women. 
Second  attacks  are  frequently  associated  with  middle  ear  inflammation, 
syphilis,  or  dialwtes.  In  the  authors'  exiKTience  second  attacks  are 
dccidetlly  uncommon,  liossolimo  *  reports  a  recurring  case  associated 
with  migrainous  attacks. 

Diaarnoeie. — The  <liagnosis  of  a  facial  palsy,  if  at  all  marked,  is 
made  at  a  glanets  in  the  early  stage.  Ijiter  on  the  secondary  i>venu'tion 
may  momentarily  niishwl,  but  its  nature  should  Ik-  easily  deciphered. 
In  slight  volitional  movements  the  overiieting  and  eoiisequcnrly  tor- 
merly  jiaralyzed  >ide  of  the  face  n'sjxmds  in  an  csiiggerated  maimer; 

'  ■X.unil.  CwUmlliliitt,"  IWB). 

•  '•  Neurol,  CtDtralbL,"  Aug.,  1901. 
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but  if  the  muscular  eflfort  be  forced,  as  in  vigorously  screwing  up  the 
eyes  and  in  laughing,  the  paresis  will  be  manifest  in  the  lessened  action 
of  the  orbicularis  palpebrse,  though  at  the  same  time  the  zygomatici  on 
the  same  side  may  be  strongly  overacting  and  exaggerating  the  naso- 
labial furrow.  In  the  same  way  a  strong  attempt  to  uncover  the  teeth 
will  show  a  weakness  on  the  affected  side.  The  distinction  between  a 
cerebral  and  a  peripheral  palsy  will  be  made  clear  in  the  consideration 
of  lesions  within  the  skull.  It  suffices  here  to  say  that  disease  of 
the  cortex  and  in  the  brain  above  the  nuclei,  as  in  ordinary  hemiplegia, 
produces  no  muscular  atrophy,  no  reaction  of  degeneration  in  the  muscle, 
and,  with  practical  uniformity,  never  involves  the  brow  and  is  most 
marked  in  the  lower  portion  of  the  face.  The  tongue  also  is  affected,  as 
a  rule.  Lesions  at  the  nucleus  and  in  the  pons  almost  invariably  impli- 
cate other  cranial  nerves.  Lesions  at  the  base,  as  in  meningitis,  affect 
other  cranial  nerves  usually,  and  always,  when  the  face  is  paralyzed,  pro- 
duce deafness  from  injury  of  the  more  vulnerable  auditory  nerve,  the 
parallel  course  of  which  with  the  facial  has  been  pointed  out. 

The  question  as  to  the  location  and  extent  of  the  lesion  in  the  usual 
peripheral  palsy  is  an  interesting  one,  and  can  be  answered  with  some 
degree  of  precision.  Referring  to  the  diagram,  page  124,  it  is  evident 
that  the  neuritis,  unless  confinetl  to  a  verv  short  distance  above  the  stylo- 
mastoid  foramen,  will  (1)  involve  the  chorda  and  (2)  produce  loss  of 
taste  on  the  same  side  of  the  tongue,  with  diminished  salivation.  A  little 
higher  (3)  the  tympanic  tensor  nerve  is  cut  off  and  the  auditory  symp- 
toms of  hyperacousis  for  low  tones,  with  blunting  of  hearing  for  notes 
of  high  pitch,  will  be  added.  At  the  internal  (4)  meatus  the  auditory 
nerve  will  also  suffer  and  the  chorda  may  escape. 

ProgrnoBis. — The  prognosis,  while  very  good  for  practical  recovery 
in  all  cases  of  facial  neuritis,  should  always  be  guarded  and  guided  by 
an  electrical  examination,  which,  after  the  second  week,  oftx?n  furnishes 
information  of  a  precise  nature.  Simple  slight  cases  present  no  diminu- 
tion in  faradic  response  or  change  in  galvanic  excitability.  They  may 
be  expected  to  recover  within  a  month.  If  galvanism  and  faradism  of 
the  nerve  give  diminished  responses  and  galvanism  of  the  muscles  shows 
increased  influence,  with  A.  C.  C.  equal  to  or  greater  than  C.  C.  C,  the 
case  will  probably  last  two  or  three  months.  Finally,  if  the  reaction  of 
degeneration  l>e  complete,  no  responjries  in  the  nerve  to  either  current, 
the  muscles  refusing  to  act  to  faradism  and  showing  overexcitability  tc 
galvanism  with  the  anode  overpassing  the  ctithtxle,  a  year  to  eighteen 
months  must  be  allowed.  In  this  last  group  of  cases  marked  and  |>er- 
sistent  overaction  may  and  should  be  foretold.  Bordier  and  Fraenkel  ^ 
insist  that  the  outward  and  upward  deviation  of  the  eye  when  the  jiatient 
tries  to  close  the  lids  is  proportionate  to  the  severity  of  the  nerve  injury, 
and  rceovers  in  an  equal  nitio. 

Traumata  of  the  trunk  of  the  nerve  at  its  bony  exit,  even  severing  it, 
are  not  necessarily  of  grave  outl<M)k,  as  union  and  regeneration  may  follow. 
Middle-ear  diseases  and  cranial  fractures  are  likely  to  heal  and  the  asso- 
ciated  i>alsy   to   pass   away.     Naturally,  the  prognosis  nuist  be  more 

^  ''Sem.  MM.,"  Sept.,  1897. 
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guarded  in  these  conditions,  and  is  based  largely  upon  the  possibility  of 
their  recovery. 

Treatment. — The  tendency  to  recovery  being  pronounced,  can  we 
shorten  the  duration  of  the  disability  ?  It  seems  probable.  If  the  case 
is  seen  early,  a  blister  or  leech  on  the  mastoid  may  reduce  the  congestion 
in  the  facial  canal.  Hot  applications  to  this  region  may  be  tried.  If 
not  thoroughly  and  persistently  used,  they  are  worse  than  useless  and 
later  on  quite  valueless.  When  the  case  is  developed  we  recognize  that 
the  lesion  of  the  trunk  shuts  off  trophic  and  motor  control.  The  indi- 
cation is  to  maintain  the  muscles  in  as  perfect  a  condition  as  possible 
until  the  way  for  nuclear  and  cortical  influence  is  reojxjned.  Further,  we 
should  strive  to  keep  the  muscles  as  responsive  as  possible  to  the  slight 
fraction  of  motor  control  that  remains,  or,  if  none  is  present,  to  the  weak 
and  inefficient  impulses  that  w^ill  first  reach  them.  To  this  end  there 
are  three  things  to  do  :  (1)  Keep  the  face  in  place  by  having  the  patient 
constantly  push  the  cheek  and  mouth  to  their  proper  positions,  from 
which  every  smile  and  word  cause  them  to  be  "dragged  by  the  sound 
muscles.  In  the  same  way  have  the  eyelids  rubbed  over  the  eyeball 
frequently,  and  at  night  a  compress  should  be  worn  to  keep  them  closed. 
This  has  the  additional  advantage  of  diminishing  and  often  of  prevent- 
ing conjunctivitis.  A  weakened  muscle  stretched  by  its  sound  antag- 
onists is  not  only  placed  at  a  mechanical  disadvantage,  but  actually  in- 
jured in  its  nutrition.  (2)  By  means  of  massage  and  hot  douches 
accelerate  and  improve  circulation,  and  thereby  the  nutrition  of  the 
affected  muscles.  (3)  By  electrical  stimulation  of  the  muscles,  com- 
menced from  the  first  day,  keep  up  their  responsiveness.  For  this 
purjK)se  a  galvanic  current  only  is  needed.  Faradism  to  contract  the 
muscles,  or  the  faradic  brush,  are  needless  and  painful.  Ordinarily  the 
best  plan  is  to  use  the  anode  at  the  motor  points  on  the  side  of  the  face 
and  to  daily  systematically  cause  the  muscles  to  gently  contract  six 
to  ten  times  by  anodal  closures.  This  pole  is  the  least  painful  and  the 
most  active  in  the  presence  of  degeneration. 

Traumatic  cases  are  to  be  treatcxl  on  surgical  lines.  If  the  nerve- 
trunk  is  divided,  an  attempt  should  be  made  to  suture  it.  Breauvoine,^ 
in  the  manner  advocated  by  Fan  re  and  Furet,  reports  a  fair  success  fol- 
lowing the  establishment  of  an  anastomosis  between  a  diseased  facial 
and  the  spinal  accessory.  This  method  is  only  applicable  to  those  cases 
in  which  the  nerve  has  no  other  possibility  of  regeneration.  Anasto- 
mosis with  the  hyix)glossal  pn)mises  even  better  results. ^  Tympanic, 
mastoid,  and  pharyngeal  trouble  will  require  topical  measures.  When 
the  neuritis  is  a  part  of  general  multiple  neuritis,  attention  is  directed  to 
the  toxic  cause.  Guided  by  the  rheumatic  idea,  such  remedies  as  the 
salicylates  have  been  recommended  and  may  be  tried  if  the  observer  can 
a)nvince  himself  that  such  a  blotxl-state  exists.  Anemia  and  diminished 
physical  forces  from  any  general  cause  are  not  to  be  neglected.  Strychnin 
may  be  of  some  service,  acting  as  a  nuclear  stimulant  and  general  tonic. 

Nuclear  palsy  of  the  seventh  nerve  manifests  itself  by  the 

*  **Tnivaux  cle  Neurologie  Chirurgicale, "  Jan.,  1901. 

«  Ballance  and  Stewart,    "Br.  Med.  Jour.,"  May  2,  1903;    Taylor  and   Clark, 
•*Med.  Kec.,'»  Feb.  27,  1904. 
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same  peripheral  motor  distribution  as  that  found  in  diseases  of  the 
trunk^  but  lacks  the  gustatory,  salivary,  and  sensory  disturbances.  The 
muscles  degenerate  in  the  same  way  and  show  the  same  electrical  condi- 
tions. Almost  invariably  other  adjacent  cranial  nuclei  are  implicated. 
This  gives  rise  to  a  symptom  group  that  easily  differentiates  the  nuclear 
palsy  from  the  peripheral  form.  In  bulbar  palsy  the  facial  nucleus  is 
generally  invaded,  and  it  may  be  affected  in  polio-encephalitis  superior. 
The  nuclear  lesion  usually  produces  bilateral  symptoms.  The  pyramidal 
tracts  are  also  commonly  affected,  and  symptoms  in  the  trunk,  and  espe- 
cially in  the  extremities,  are  present. 

An  alternating  palsy  of  the  face  on  one  side  and  of  the  limbs  on  the 
other  is  due  to  a  pontine  lesion  (see  Fig.  44)  affecting  the  facial  fibers  before 
their  crossing  and  the  pyramidal  tract  above  its  medullary  decussation. 

Supranuclear  facial  palsy  results  from  any  lesion  destroying  the 
cortical  facial  centers  or  interrupting  the  communication  of  these  centers 
with  the  facial  nucleus.  Onlinary  capsular  hemorrhage  is,  therefore,  a 
frequent  cause  of  facial  palsy,  but  almost  invariably  at  the  same  time 
causes  hemiplegia.  In  these  supranuclear  palsies,  as  has  already  been 
indicated,  the  upper  portion  of  the  face  partially  or  entirely  escapes. 
Particularly  is  this  true  of  the  orbicularis  palpebrarum,  which  acts  volun- 
tarily. The  slight  weakness  that  is  present  is  often  shown  by  a  partial 
ptosis  completely  at  variance  with  the  constantly  open  eye  of  the  peripheral 
palsy,  but  the  eye  on  the  affected  side  usually  can  not  be  closed  as  vigor- 
ously as  the  other.  All  expressional  bilateral  movements  in  the  lower 
face  may  be  fairly  retained,  while  voluntary'  control  is  practically  lost. 
In  the  peripheral  form  the  loss  is  equal  in  both  varieties  of  action. 

In  supranuclear  palsy  the  muscles  respond  actively  and  normally  to 
electricity,  and  their  trophic  condition  is  not  impaired.  In  other  words, 
the  lower  neuron  is  not  involved.  The  reflexes  are  present  for  the  same 
reason,  and  there  are  no  auditory,  secretory,  or  gustatory  symptoms.  A 
lesion  that  involves  the  optic  thalamus  may,  according  to  Bechterew, 
cause  loss  of  emotional  expression  on  the  op}K)site  side.  A  lateral  loss 
of  expressional  movements,  with  the  retention  of  voluntary  motion, 
therefore,  points  to  the  optic  thalamus,  which  contains  the  centers  for 
emotional  expression.  This  loss  has  been  found  associate<l  w^th  corre- 
sponding bilateral  hemianopsia  resulting  from  the  same  lesion. 


CHAPTER  VII. 
DISEASES  OF  THE  EIGHTH  CRANIAL  NERVE. 

Anatomical  Considerations. — The  eighth  cranial  nerve  is  purely 
sensory.  It  is  made  up  of  two  portions :  the  cochlear  branch,  which 
alone  conducts  sound  impressions,  an<l  the  vestibular  branch,  which  con- 
ducts space  sensations  from  the  semicircular  canals.  An  accessory  and, 
so  to  speak,  adventitious  portion  is  the  intermediate  nerve  of  Wrisherg, 
which  is  vasomotor  and  secretory  in  function.     It  passes  to  the  facial 
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nerve  and  finally  controls  salivation.  In  consistence  the  auditory  stem 
is  much  less  firm  than  the  facial.  It  follows  that  basilar  lesions  which 
affect  the  seventh  almost  necessarily  involve  the  softer  auditory,  which 
lies  beside  it.  But,  on  the  other  hand,  a  lesion  that  injures  the  auditory 
may  not  affect  the  more  resisting  facial  or  portio  dura. 

At  the  apparent  origin  of  the  auditory  trunk  the  internal  vestibular 
portion,  the  one  related  to  equilibration,  passes  backward  and  inward 
between  the  restiform  body  of  the  medulla  and  the  ascending  root  of  the 
trifacial  nerve,  to  terminate  in  two  groups  of  large  cells.  The  outer 
cochlear  portion,  the  tnie  auditory  root,  separate  from  the  vestibular 
root  near  the  apparent  origin,  and,  passing  outward  around  the  restiform 
body,  turns  inward  on  the  floor  of  the  fourth  ventricle  as  tlie  Btrite  acus- 
ticse,  which  dip  down  in  the  middle  line  to  the  nuclear  cells  of  Clarke. 
At  the  point  w-here  these  branches 
diverge  the  cochlear  root  presents 
a  group  of  cells,  for  the  vasomotor 
root  of  Wrisberg,  analogous  to  a 
posterior  root  ganglion.  Another 
group  of  cells,  the  aeuustic  tuber- 
cle, often  of  large  size  in  animals, 
is  placed  just  outside  the  restiform 
body,  and  is  considered  a  pure 
auditory  nucleus.  The  higher 
relations  of  the  auditory  nuclei 
are  not  clearly  known,  nor  the 
exact  course  of  the  radiations  to 
the  cortex.  There  is  every  reason 
to  believe  that  the  vestibular  nu- 
clei are  in  relation  with  the  cere- 
bellnm  and  with  the  cerebrum. 
The  cochlear  nuclei  are  connected 
with  the  lemporospbenoidal  cor- 
tex by  fiben^  which  pass  through 
the  posterior  third  of  the  sensory 
division  of  Uie  intt^nal  ca))sule. 
Each  ear  is  represented  on  both  sides  of  the  brain,  but  also  principally 
upon  the  opposite  side.  The  auditory  center  for  s[ieech,  however,  in  right- 
handed  indivi<luals  in  practically  confined  to  the  left  temporal  lobe,  the 
destruction  of  which  produces  word-deafness,  or  a  loss  of  spoken-word 
memories.  At  its  [K'riphcnil  termination  the  auditory  ner\'e  enters  the 
cribriform  opi-ning  in  the  internal  meatus.  The  auditory  portion  is  dis- 
tributed to  the  cochlea  and  the  organ  of  Corti.  The  labyrinthiaii  portion 
is  distribute*!  to  the  vestibule  and  ampulhe  of  the  semicircular  canals. 

Irritation  of  the  auditory  portion  of  the  eighth  nerve  is 
marked  by  rmdilori/  !ii/firrei4lieitiii,  by  iiioreased  acuteness  of  hearing  (hyper- 
ncoumi),  and  by  tinnituK.  It  must  Ik-  understood  that  continued  irrita- 
tion of  the  auditory  apparatus  may  result  in  diminished  or  lost  function, 
jiist  as  overstimulation  of  any  tis.«ue  or  organ  finally  produces  weakness 
and  involution.    It  follows  that  tinnitus,  for  exanij»le,  is  often  ftiund  with 
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defective  hearing.  Hypereslhma  is  frequently  present  in  excitable  and 
nervous  persons.  Migraine  and  all  fonns  of  pain  often  render  tlie 
sufferer  more  sensitive  to  sudden  noises,  especially  of  high  pitch,  but 
actual  hyperacousis  is  rare.  In  meningitis,  acute  mania,  and  under  the 
influence  of  some  stimulant  drugs,  such  as  alcohol,  opium,  anesthetics, 
Indian  hemp,  and  caffein,  the  special  sense  of  hearing  is  at  times  actually 
exalted.  It  is  also  conceivable  that  an  irritant  lesion  of  the  auditory 
cortical  centers  might  give  rise  to  hyperacousis,  and  perhaps  this  is  also 
the  explanation  of  some  hallucinations  of  hearing  and  sometimes  of  the 
rare  auditory  aurse  of  epilepsy.  The  increased  acuteness  of  hearing  for 
low  tones  in  facial  palsy  has  already  been  described. 

Irritation  or  disease  of  any  part  of  the  auditory  mechanism  is  likely 
to  produce  a  tinnitus  which  may  vary  widely  with  the  same  and  with 
different  cases.  It  may  resemble  hissing,  roaring,  buzzing,  singing,  tick- 
ing, throbbing,  the  sound  of  bells,  and  every  conceivable  monotonous 
noise.  Cerumen  or  foreign  bodies  in  the  external  meatus,  inflammation 
of  the  middle  eai.  Eustachian  occlusion,  the  throbbing  of  the  carotid  in 
its  canal  in  the  petron,  rhythmical  clonic  spasm  of  the  palate  and  orifice 
of  the  Eustachian  tube  in  hysterics,  meningeal  irritation  of  the  auditory 
nerve-trunk,  perforations  of  the  drum-head,  sclerosis  of  the  internal  ear, 
and  many  other  conditions  may  be  symptomized  by  a  tinnitus  aurium. 
A  tinnitus  is  present  in  some  cases  where  aurists  are  unable  to  detect  any 
peripheral  cause,  and  persists  practically  unchanged  throughout  life. 
As  a  rule,  a  continuous  tinnitus  interferes  with  hearing,  which  is  thereby 
diminished.  Fortunately,  it  is  frequently  unilateral.  Certain  drugs, 
as  quinin  and  the  salicylates,  cause  tinnitus,  and  quinin  in  large  and 
repeated  doses  has  caused  permanent  deafness.  A  careful  aural  exami- 
nation is  needed  in  everv  case  of  tinnitus,  and  the  reader  is  referred  to  the 
special  works  on  ear  diseases.  The  treatment  is  that  of  the  inciting 
condition. 

Paralysis  of  the  auditory  nerve  and  unilateral  deafness  may  fol- 
low a  cortical  lesion  involving  the  temporal  lobe.  Memories  of  heard 
speech  seem  to  be  stored  'ip  in  the  first  left  temporal  convolution.  A 
destructive  lesion  here  i?  followed  by  tcord-ileafnem,  and  the  patient  no 
longer  understands  what  is  said,  though  he  clearly  hears  the  tones  of  the 
voice  and  all  sounds.  A  bilateral  lesion  of  the  temjwral  cortex  causes 
complete  deafness.  Lesions  in  the  sensory  portion  of  the  capsule  may 
cause  a  unilateral  deafness  on  the  same  side  with  the  accompanying 
hemianesthesia.  A  unilateral  loss  or  diminution  of  hearing  in  the 
hemianesthesia  of  hysteria  is  not  uncommon.  It  may  come  on  suddenly 
and  disappear  in  the  same  manner.  The  presum]>tion  is  that  the  cortex 
is  functionally  at  fault.  Complete — that  is,  bilateral — hysterical  deaf- 
ness is  sehlom  encountered.  Nuclear  disease  of  the  eighth  nerve  is 
practically  unknown,  though  tumors  of  the  restiform  body  ^  and  the 
medulla  mav  involve  the  cochlear  root. 

According  to  Virchow,  the  auditory  trunk,  most  frequently  of  all 

the  cranial   roots,  is  the  seat  of  now  growths.     Tumors  at  this  point 

give  rise  to  the  general  symptoms  of  brain-tunioi's,  but  are  capable  of 

definite  diagnosis  in  at  least  some  instances.     Acconling  to  Fraenkel  and 

*  Brissaud,  "  Leyons  sur  lea  Maladies  Nerveuses,"  Paris,  1895. 
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Hunt,^  who  have  collected  nine  cases,  the  symptoms  may  be  arranged 
as  follows:  (1)  General:  Headache,  vertigo,  vomiting,  optic  neuritis, 
bradycardia.  (2)  Focal:  Peduncular  ataxia,  cerebellar  ataxia,  latero- 
pulsion,  hemi-asynergy,  homo-contralateral  and  crossed  paralyses  of  the 
extremities,  paralysis  of  the  basilar  cranial  nerves,  especially  the  seventh, 
sixth,  and  fifth,  dysarthria,  dysphagia,  nystagmus,  paralysis  of  the  conjoint 
movements  of  the  eyes,  inequality  of  the  pupils,  and  attacks  of  Adam- 
Stokes  syndrome.  (3)  Special :  Serious  impairment  of  the  function  of  the 
auditory  nerve,  of  long  standing  and  gradual  onset.  Gouty  deposits  and 
hemorrhage  in  the  substance  of  the  root  have  been  found.  It  very  fre- 
quently is  involved  in  syphilitic  meningitis.  In  purulent  meningitis 
infection  may  travel  along  its  sheath  into  the  inner  ear  and  produce 
deafness  that  is  usually  permanent.  After  exposure  to  cold  the  eighth 
nerve  is  sometimes  subject  to  a  neuritis  similar  to  that  so  common  in  the 
facial,  which  may  or  may  not  be  associated  in  the  process.  The  condi- 
tion is  marked  by  diminished  or  complete  loss  of  hearing,  but  is  of 
favorable  prognosis.  Artisans  who  work  constantly  amid  loud  noises — as 
boilermakers,  tinsmiths,  and  other  metal  workers,  engine-drivers  and  fire- 
men on  railroads— often  present  a  partial  loss  of  hearing  that  may  pro- 
gressively increase.  They  sometimes  hear  better  in  the  accustomed  tur- 
moil than  in  quiet  places,  and  this  is  also  true,  but  much  less  commonly, 
of  ordinary  deafness.  The  auditory  nerve  may  be  injured  within  the 
petron  by  the  extension  of  inflammation  from  the  mastoid,  tympanum,  or 
pharynx,  and  by  basilar  fractures. 

Diagnosis. — The  first  thing  to  be  settled  in  a  case  of  deafness  is  the 
integrity  of  the  nerve.  If  the  nerve  is  at  fault,  the  condition  is  called 
nervous  or  nerve  deafness.  When  there  are  no  basilar  symptoms,  in- 
volvement of  other  cranial  nerves,  bulbar  or  cerebral  indications,  and 
when  sounds  of  high  and  low  pitch  are  not  heard  through  the  air  or  by 
bone-conduction,  we  may  safely  locate  the  disease  in  the  ner\'e.  Rinne's 
test  (see  p.  65)  enables  us,  when  the  hearing  is  reduceil,  to  fairly  deter- 
mine whether  the  difficulty  is  in  the  conducting  apjxiratus  or  in  the  nerve. 
A  great  reduction  of  hearing,  in  which  air-conduction  remains  better 
than  bone-conduction,  but  in  which  both  are  deficient,  jK)int8  to  nervous 
deafness.  lesions  within  the  brain-stem  and  in  the  temp)ral  lobe  must 
be  determined  by  tlie  association  of  symptoms  |>eculiar  to  these  localities. 

Treatment. — In  the  treatment  of  nervous  deafness  we  have  first  to 
investigate  the  aural  apparatus  and  remove,  if  iK>ssible,  any  diseased  con- 
ditions that  may  be  present.  All  acHite  inflammatory  trouble  must 
subside  before  active  measures  are  instituted.  The  use,  then,  of  strych- 
nin, preferably  hyjxKlermatically,  in  much  the  same  way  as  for  optic 
atmphy,  can  be  recommende<l.  Electricity  has  small  claims  to  notice, 
though  usually  suggested.  Unfortunately,  very  little  improvement  can 
be  expecte<l.  Nerve  deafness  of  sudden  onset,  whether  due  to  syphilis, 
neuritis,  congestion,  or  hemorrhage  into  the  internal  ear,  is  sometimes 
favorably  mcxlified  l)y  the  use  of  i)ilociirpin  in  full  doses  twi(?e  daily  for 
a  week  or  two.^  Fret*  action  on  the  skin  is  to  be  produced.  In  these 
cases  quinin  and  the  salicylates  are  contraiiidicated,  though  sometimes 
of  value  in  the  chronic  forms. 
»  **Ann.  of  Surg., '»  Sept.,  1904.         ^  Diindaa  Grant,  "Brit.  Med.  Jour.,"  Nov.  16,  1896. 
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Irritation  of  the  Vestibular  Portion   of  the  Eighth   Uerve 

— Aural  VertigOy  MSni^r^s  Diaease. — The  function  of  the  semicircu- 
lar canals  is  still  subject  to  dispute.  It  can  at  least  be  accepted  that 
their  irritation  or  injury  may  cause  vertigo  and  disturbance  of  equili- 
bration. Recognition  of  relations  to  space  and  orientation  undoubtedly 
are  subserved  by  them  to  a  considerable  degree.  Their  innervation  is 
by  the  vestibular  portion  of  the  eighth  cranial  nerve.  It  has  long  been 
recognized  that  disturbance  in  the  internal  or  middle  ear,  and  even  in  the 
external  meatus,  may  cause  not  only  tinnitus,  but  vertigo.  The  sudden 
inflation  of  the  drum  through  the  Eustachian  passage,  the  use  of  inter- 
rupted galvanic  currents  about  the  ear,  and  any  instrumentation  within 
the  tympanum  may  produce  giddiness.  The  only  essential  common 
character  of  all  these  causes  is  that  they  produce  irritation.  If  destruc- 
tion of  the  vestibular  branch  takes  place,  the  vertigo  usually  ceases. 
In  some  cases  of  aural  vertigo  due  to  middle-  or  internal-ear  disease,  ex- 
ternal objects  seem  always  to  revolve  to  the  right  or  to  the  left  In 
other  instances  the  vertigo  is  subjective  and  the  patient  feels  as  if  revolved 
to  the  right  or  left  or  as  if  falling  forward,  backward,  or  downward* 
The  intensity  of  the  vertigo  varies  greatly.  It  may  be  quite  insignifi- 
cant or  it  may  be  so  pronounced  that  the  patient  holds  to  any  neighboring 
person  or  object,  staggers,  or  is  even  forcibly  projected  in  some  given 
direction.  The  attacks  are  usually  paroxysmal,  with  relative  freedom  in 
the  intervals.  In  the  form  described  by  M^ni^re  the  victim  is  struck 
down  as  if  shot,  there  may  be  unconsciousness  for  a  few  moments,  and 
the  patient  is  often  pale  and  covered  with  perspiration.  Nausea  and 
vomiting  may  occur. 

The  great  majority  of  cases  of  aural  vertigo  occur  after  thirty  years 
of  age.  In  childhood  they  are  extremely  infrequent  and  rapidly  increase 
after  middle  life,  men  being  affected  twice  as  frequently  as  women. 
Gout,  rheumatism,  and  the  sclerotic  changes  of  old  age  are  frequently  at 
the  bottom  of  the  symptoms.  These  may  act  directly  upon  the  laby- 
rinth or  indirectly  through  the  blood-supply  and  the  pressure  of  the 
endolymph.  A  vasomotor  element  is  given  considerable  importance  by 
some.  The  irritation  of  the  vestibular  filaments  is  usually  associated 
with  auditory  phenomena,  so  that  tinnitus  and  defective  hearing  are 
almost  invariably  present.  The  close  anatomical  relations  of  the  two 
portions  of  the  eighth  nerve  explain  this.  In  some  cases  the  labyrinth 
has  been  found  the  seat  of  hemorrhage  or  local  disease.  Sometimes  its 
epithelial  stnicture  is  degenerated.  Usually  disease  of  the  middle  and 
external  ear  is  wanting  in  the  severest  cases,  while  decreased  hearing 
and  tinnitus  point  strongly  to  involvement  of  the  nerve  itself.  Some 
of  the  cases  of  the  M6ni5re  type  show  a  progressive  tendency,  vnih  fail- 
ing hearing,  first  in  one,  then  in  the  other  ear.  Complete  physical 
disability  through  the  vertigo  and  attacks  of  falling  may  ensue.  In 
some  instances  the  disease  remains  at  a  standstill  for  vears,  and  may  even 
recede  and  hearing  be  restored.  Again,  when  hearing  is  lost  the  vertigi- 
nous attacks  may  eea^e.  Milder  varieties  run  various  courses,  depend- 
ing u]X)n  their  causjition  and  other  conditions. 

Diagrnosis  of  an  aural  vertigo  depends  in  practice  mainly  upon  the 
association  of  auditory  symptoms.     Tinnitus  or  defective    hearing,  or 
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both,  are  ordinarily  present.  The  defect  in  hearing,  as  tested  by  bone- 
conduction,  is  sometimes  unexpectedly  great,  the  ticking  of  a  watch 
when  placed  on  the  mastoid  being  inaudible.  If  the  vertigo  is  produced 
or  increased  by  changing  the  air-prassure  in  the  tympanum,  as  by  firmly 
pressing  the  tragus  into  the  meatus  or  by  Politzerization,  the  significance 
of  that  fact  is  great.  Frequently  the  attack  of  vertigo  is  associated  with 
an  intensification  of  the  tinnitus,  or  there  are  subjective  sounds  of  a  vio- 
lent character,  described  as  *'  pistol  shots,'^  "  something  breaking  in  the 
head,''  etc.  Sometimes  a  quick  movement  of  the  head  in  a  given  direc- 
tion produces  it  This  apparently  has  relation  to  a  particular  semicir- 
cular canal,  which  is  mainly  or  alone  affected.  A  further  characteristic 
of  aural  vertigo  is  the  fact  that  the  subjective  or  objective  gj^rations  are 
uniform  in  the  given  case,  or  the  stagger  or  falling  is  always  in  the 
same  direction.  In  epilepsy  we  not  infrequently  encounter  an  inde- 
scribable vertiginous  aura,  but  never  the  formulated  vertigo  of  aural 
disease.  The  epileptic  attack  is  usually  followed  by  mental  hebetude, 
which  is  lacking  in  aural  attacks,  where  the  vertigo  may  be  maintained 
for  a  long  time,  giving  rise  to  distressed  feelings,  vomiting,  and  col- 
lapse. The  sensorium  is  always  clear  in  aural  vertigo,  excepting  the 
initial  momentary  unconsciousness  of  the  severest  form,  or  in  the 
delirium  that  a  continuation  of  the  extremest  variety  may  produce  in 
very  rare  instances.  The  persistent  vomiting  usually  gives  rise  to  the 
idea  of  "  biliousness,"  and  frequently  a  brisk  cathartic,  relieving  all  the 
symptoms  of  vertigo,  is  suppc^ed  to  confirm  the  idea  of  intestinal  or 
hepatic  derangement,  its  influence  on  cerebral  circulation  being  over- 
looked. Again,  the  sudden  onset  of  the  attacks  in  the  M^ni^re  form 
suggests  cerebral  disease  or  cardiac  attacks,  to  which  mistake  the  age  of 
the  patient  and  his  arterial  degeneracy  often  conduce.  The  repetition 
of  the  aural  attack  during  periods  of  rest,  and  even  during  sleep, 
with  absence  of  cardiac  and  cerebral  symptoms  in  the  meanwhile,  will 
correct  -a  misconception  of  this  character. 

The  labyrinthine  variety  may  be  readily  confused  with  ocular  vertigo 
in  some  instances,  as  it  occasionally  gives  rise  to  nystagmus,  and  even 
has  produced  diplopia.  The  patients  sometimes  describe  oscillating 
movements  in  viewed  objects,  rapid  in  one  direction  with  slow  return, 
similar  to  the  nystagmic  movements  of  the  eyeballs.  The  mutual 
dependence  of  space  sensations  and  ocular  impressions  only  needs  to  be 
mentioned  to  explain  the  secondarj'  ocular  movements.  Ocular  vertigo 
ceases  the  moment  the  eyes  are  closed,  but  this  has  no  effect  on  the  aural 
form.  Vertigo  is  associated  with  numerous  alxlominal  disturbances, 
particularly  those  of  the  stomach,  liver,  and  small  intestine.  These 
forms  of  vertigo  are  usually  attendi»d  by  indigestion  or  other  symptoms 
of  a  local  charact<»r,  and  the  vertigo  lacks  the  distinctive  gyratory  feature 
of  ear  trouble.  In  some  cases  of  aural  vertigo,  however,  the  patients 
complain  merely  of  "dizziness,"  "giddiness,"  or  "swimming"  sensa- 
ticms.  If  the  vestibule  alone  is  involved,  without  any  implication  of 
the  eo(»hlea,  as  is  conceivable,  all  auditory  symptoms  default.  In  such 
cases  the  diagnosis  must  largely  depend  on  the  exclusion  of  other 
sour(»es  of  vertigo. 

Treatment. — If  aural  vertigo  is  rwognized  as  an  irritation  symptom. 
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its  rational  treatment  will  depend  on  appreciating  and,  if  possible,  remov- 
ing the  basic  disease.  Cases  may  be  relieved  or  even  cured  by  Politzer's 
inflation,  by  the  removal  of  cerumen,  or  by  the  correction  of  a  pharyn- 
geal catarrh.  In  others  the  sclerotic  changes  in  the  labyrintli  are  irre- 
mediable and  treatment  is  directed  to  reducing  the  irritability  by  bromids. 
Charcot  strongly  recommended  in  the  M^ni^re  type  the  use  of  quinin  in 
large  doses,  but  others  have  not  had  his  success  with  that  drug,  and  it 
should  not  be  used  in  acute  cases.  He  even  advocated  the  destruction  of 
the  inner  ear,  producing  loss  of  hearing,  or,  in  other  words,  a  removal  of 
all  irritability  and  the  cessation  of  the  vertigo  at  once,  in  the  same  way  that 
sometimes  occurs  naturally.  This  has  been  practically  applied  by  Milli- 
gan  1  with  favorable  results  in  three  cases.  Removal  of  the  malleus  and 
incus  and  mobilization  of  the  stapes  have  given  relief  in  many  instances 
and  may  be  advised  with  propriety,  especially  if  the  hearing  is  greatly  im- 
paired. Gout  and  arteriosclerosis,  middle-ear  disease,  and  lesions  of  the 
auditory  stem  must  be  treated  in  their  own  several  ways.  Electricity  is  of 
questionable  value,  though  it  is  asserted  by  some  that  the  positive  pole  over 
the  tragus  and  the  negative  on  the  back  of  the  neck,  with  a  current  of  three 
or  four  milliamperes  gradually  increased  from  zero,  continued  for  five 
minutes  and  then  decreased,  has  a  quieting  influence.  All  interruptions 
should  be  avoided.  Cases  of  acute  onset  are  sometimes  benefited  by  pilo- 
carpin,  as  in  nervous  deafness,  with  which  they  are  usually  combined. 


CHAPTER   VHI. 

DISEASES  OF  THE  GLOSSOPHARYNGEAL,  VAGUS,  AND 

ACCESSORY  NERVES- 

Anatomical  Considerations. — The  glossopharyngeal  and  pneumo- 
gastric  nerves  and  the  bulbar  portion  of  the  spinal  accessory  should  be 
considered  as  one  mechanism.  Their  nuclei  in  the  medulla  are  practi- 
cally inseparable,  and  they  continuously  furnish  sensation  and  motion  to 
the  gastro-intestinal  tract  from  the  pharynx  to  the  duodenum.  In  addi- 
tion they  supply  motor  filaments,  which  all  come  from  the  accessory 
portion,  to  the  lungs,  larynx,  and  heart.  They  are  visceral  nerves.  It 
is  to  be  kept  clearly  in  mind  that  the  spinal  portion  of  the  accessory  is 
a  pure  motor  nerve  to  the  skeletal  muscles  of  the  neck,  and  is  only 
locally  associated  with  the  pneumogastric.  The  interrelations  of  the 
glossopharyngeal-vagus-aceessory  group  are  so  complex,  their  distribu- 
tion so  wide-spread,  and  their  indirect  disturbances  so  vague  that  they 
furnish  many  perplexities.  A  short  outline  of  the  glossopharyngeal  is 
first  given,  and  then  the  vagus  and  true  accessory  are  discussed  together. 


DISEASES  OF  THE  GLOSSOPHARYNGEAL  NERVE. 

The  ninth  cranial  nerve  is  still  a  source  of  anatomical  contention 
and  physiological  doubt.  In  consequence  its  diseased  conditions  are 
uncertain  and  obscure.  Practically,  in  man,  it  is  never  alone  diseased. 
If  its  relations  to  other  cranial  nerves  are  considered,  this  fact  is  readily 

1  **Brit.  Me<l.  Jour.,"  Nov.  5,  1904. 
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understood.  Through  Jacobson's  nerve  it  forms,  with  the  sympathetic, 
the  tympanic  plexus,  whence  a  branch  connects  it  through  the  Vidian 
with  the  facial  nerve,  and  another  branch  through  the  small  superficial 
petrosal  connects  it  with  the  otic  ganglion.  It  is  connected  with  the  pneu- 
mogastric  at  the  petrous  ganglion  of  that  nerve,  and  ako  in  the  pharyn- 
geal plexus.  Its  nuclei  are  intimately  associated  with  those  of  the  vagus 
and  accessory  nerves.  It  probably  subserves  sensation  in  the  upper 
part  of  the  pharynx  and  in  the  tympanum,  and  nausea  is  associated 
with  its  disturbance.  Probably  through  its  distribution  to  the  root  of 
the  tongue  it  peripherally  carries  the  fibers  of  the  special  sense  of  taste 
for  that  area,  but  these  are  not  embraced  in  its  root  They  reach  the 
brain  by  a  circuitous  route,  probably  entering  the  petrous  ganglion  of 
the  glossopharyngeal  nerve  from  the  middle  branch  of  the  fifth  through 
the  tympanic  plexus  and  otic  ganglion.  It  seems  to  have  some  motor 
control  of  the  upper  portion  of  the  pharynx,  and,  perhaps,  of  the 
palate. 

Intracranial  disease  and  cranial  fractures  may  implicate  the  glosso- 
pharyngeal, causing  weakness  and  some  insensitiveness  in  the  upper 
pharynx  and  in  the  palate.  Its  nuclei  in  the  medulla  usually  suffer  in 
bulbar  palsy,  and  thus  are  produced,  at  least  in  part,  the  pharyngeal 
symptoms  of  that  disease. 

DISEASES  OF  THE  VAGUS  AND  BULBAR  PORTIONS  OF 

THE  ACCESSORY. 

Pharyngeal  Branches. — The  pharyngeal  branches  of  the  pneumo- 
gastric  follow  below  the  glossopharyngeal,  and  with  it  form  the  pharyngeal 
plexus,  supplying  motion  and  sensation  to  the  uppermost  portion  of  the 
intestinal  tube.  These  branches  are  }>aralyzed  by  nuclear  disease 
and  in  diphtheric  palsy,  but  seldom  otherwise.  Bulbar  involvement 
is  invariably  attended  by  symptoms  in  other  cranial  nerves.  The 
pharynx  is  more  or  less  insensitive  and  motionless.  The  pharyngeal 
reflex  is  lost.  Food  tends  to  accumulate  and  lodge  in  the  gullet  or 
overflows  into  the  larynx,  producing  spasmodic  cough  and  strangling. 
If  the  palate  at  the  same  time  is  weakened,  food  and  fluids  may  be 
forced  into  the  nasal  passages  and  regurgitate  through  the  nose.  A 
pharyngeal  spasm  furnishes  the  condition  commonly  noted  in  hysteria 
as  "  globus,"  or  esophagismus,  and  is  always  functional.  At  times  it 
may  be  mistaken  for  pharj-ngeal  paralysis,  or  the  difficulties  in  swallow- 
ing in  the  latter  may  l)e  attributed  to  spasm.  The  use  of  a  sound  will 
at  once  clear  the  doubt.  The  dwided  pharyngeal  grasp  of  health  is  in- 
creased in  spasm  and  lost  in  paralysis.  Moreover,  spasm  is  temporary 
or  recurrent,  and  paralysis  is  continuous. 

Laryngeal  Branches. — The  larynx  is  innervated  by  two  branches 
of  the  pneumogastrie :  (1)  The  superior  laryngeal  governs  the  move- 
ments of  the  epiglottis  and  controls  tension  in  the  vocal  cords  through 
the  cricothyroid,  which  is  the  only  intrinsic  lar\'ngeal  muscle  su])plied 
bv  this  nerve.  It  also  furnishes  sensation  to  the  larvnx  alK>ve  the  vocal 
eonls.  (2)  The  recurrent  laryngeal^  which  turns  about  the  aorta  on  the 
left  side  and  the  subclavian  artery  on  the  right  side,  supplies  sensation 
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to  the  trachea  and  to  the  larynx  below  the  vocal  cords.  It  controls  all 
the  intrinsic  laryngeal  muscles  except  the  cricothyroid.  These  muscles 
have  three  principal  vocal  actions  :  First,  to  draw  the  vocal  cords  tense ; 
second,  to  bring  them  close  together ;  third,  to  draw  them  apart.  Though 
many  laryngeal  movements  are  highly  complex,  requiring  the  synergic 
action  of  several  groups  of  muscles,  it  is  well  to  remember  that  the 
chief  tensors  are  the  cricothyroids,  the  chief  abductors  are  the  posterior 
crico-arytenoids,  the  chief  cidducUyra  are  the  lateral  crico-arytenoids.  In 
addition,  the  thyro-arytenoids,  which  in  part  form  the  vocal  cords,  serve 
to  stiffen  them  and  make  their  apposition  uniform  and  effective.  By 
some  they  are  considered  tensors  and  by  others  laxors  of  the  cords,  and 
probably  serve  both  purposes. 

LaryngreaJ  paralyses  vary  in  degree  and  in  distribution.  They 
may  be  unilateral  or  bilateral,  partial  or  complete.  Further,  the  abduc- 
tors, the  adductors,  or  the  tensors  of  the  cords  may  be  alone  or  mainly 
involved.  Abductor  paralysis  is,  however,  by  far  the  most  common,  ^ 
even  when  the  lesion  falls  upon  the  recurrent.  A  full  knowledge  of  the 
anatomy  and  mechanism  of  the  larynx  is  required  to  understand  this 
subject,  and  the  use  of  the  laryngoscope  is  requisite  for  exact  diagnosis. 
The  following  table  is  given  to  show  the  common  varieties  of  laryngeal 
paralysis,  with  diagrams  of  the  corresponding  mirror  pictures,  which 
should  be  compared  with  the  normal  outlines  in  phonation,  respiration, 
and  death. 

Laryngeal  Paralyses. 


Form  of  Paralysis,  i  Muscles  Imvolvkd. 


Bilateral    addactor   Both  lateral  crioo- 


paralysis. 
(Fig.  64.) 


Unilateral     adduc- 
tor paralysis. 
(Fig.  55.) 


arytenoids  and 
the  arytenoide- 


us. 


One  lateral  crico- 
arytenoid. 


Bilateral  abductor  'Both     posterior 


paralysis. 
(Fig.  56.> 


crico-arytenoids. 


Unilateral     abduc-   One  posterior 
tor  paralysis.  crico-arytenoid. 

(  V\\:^.  57  and  5)^. ) 


Causes. 


Anemia,     physical 
weakness,  hysteria. 


Symptoms. 


Toxemia,  lead,  diph- 
theria, cerebral  dis- 
ease, small-pox, 
syphilis,  phthisis. 


Toxemia,  hysteria 
rarely,  injury  to  both 
recurrent  nerves,  as 
by  enlarged  bron- 
chial glands ;  dis- 
eased thyroid,  new 
growths  in  the  neck, 
etc. 


Voice  lost,  but  cough 
and  laugh  phonetic ; 
respiration  and  swal- 
lowing normal ;  no 
pain. 


Stretching  or  injury  to 
one  recurrent  nerve, 
as  by  aortic  aneur- 
ysm, and  the  same 
causes  as  in  the  bi- 
lateral form,  acting 
on  one  side  only. 


Diminished  voice ; 
hoarseness ;  cough- 
ing, laughing,  and 
sneezing  diminished  ; 
diflSculty  in  swallow- 
ing occasional. 

Voice  little  aflfected  for 
ordinary  efforts ;  re- 
spiration impeded  ; 
extreme  inspiratory 
stridor,  with  free  ex- 
piration. 


Voice  harsh,  impure, 
jmd  hoarse  ;  some  in- 
spiratory stridor. 


1  Semon,  **Brit.  Med.  Jour.,"  Jan.  1,  1898. 
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Labykokal  Paralvsbs. — {Continued.) 


FOBM  or  pAKALTUt.    I  UUSCLKS  IMVOLVKD. 


I^tralysis    of     ) 

curds  proper. 
(Figs.  59  and  80 


:   Thjro-BlyteDoidB. 


Overexertion,  hjrsteriB. 


Ijoas  or  falsetto  DOtee 
and  DDcertainty  of 
voice-prod  action ; 
usually  attended  by 
some  adductor  pare- 
sis, and  freqoently  by 
loBs  of  ponei  of  the 
arytenoid  ens. 


Ki|[.  57.— LefHWui-L.    .  _. 
..L  llerp  ipsplriliuri.  AffecUil' 


"u.iiEu",Kf'i"ng"^i^li^o|«i- 
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In  complete  bilateral  paralysis  of  the  larynx,  such  as  results  from 
injury  to  both  recurrent  nerves,  the  vocal  cords  occupy  the  cadaveric 
position,  and  are  motionless.  There  is  no  voice,  and  coughing  and 
sneezing  are  impossible.  Deep  inspiration  develops  stridor.  If  the 
complete  paralysis  is  unilateral,  the  motionless,  paralyzed  cord  occupies 
the  cadaveric  position,  while  its  fellow  moves  actively  in  phonation  and 
respiration,  even  passing  the  middle  line  in  adduction.  The  voice  is 
low-pitched  and  hoarse,  cough  is  absent,  and  stridor  only  appears  on 
very  deep  inspiratory  efforts. 

The  treatoient  of  lar}mgeal  palsies  depends  on  that  of  the  causa- 
tive condition.  Laryngeal  palsies  due  to  surgical  injury  of  the  nerve, 
as  by  the  inclusion  of  the  pneumogastric  in  ligation  of  the  carotid,  or 
its  division  in  operations  on  the  thyroid,  have  occurred.  Here  the 
immediate  danger  is  to  the  heart.  In  the  diphtheric  forms  and  in  other 
toxic  varieties,  the  use  of  electricity  is  recommended.  To  be  of  any 
value  it  must  be  applied  with  the  intralarj^ngeal  electrode  and  requires 
special  skill.  The  neuritic  forms  of  laryngeal  palsy  are  of  fair  prog- 
nosis, with  or  without  treatment,  if  the  patient  surv^ives  the  early  effects 
of  the  toxemia.     The  nuclear  varieties  are  practically  irremediable. 

Anesthesia  of  the  larynx  is  occasioned  by  interference  with  the 
superior  laryngeal  nerve,  which  supplies  sensation  above  the  vocal  cords. 
It  may  be  unilateral  or  double-sided.  In  hemianesthesia  from  cerebral 
lesions  and  hysteria  it  may  be  unilaterally  present,  with  preserved  re- 
flexes, which  are  lost  in  nuclear  or  trunkal  disease  of  the  pneumogastric. 
Hysterical  adductor  paralysis  witli  aphonia  commonly  presents  a  loss  of 
sensation  at  the  laryngeal  inlet. 

Laryngreal  spaam  is  due  to  irritation  of  tlie  recurrent  laryngeal 
nerve  or  to  reflex  causes  mainly  arising  in  the  pneumogastric  periphery 
and  acting  through  this  branch.  With  the  reflex  action  that  protects  the 
larynx  from  the  entrance  of  foreign  bodies  we  are  familiar.  This  may 
be  intensified  by  local  irritation,  as  in  catarrhal  laryngitis,  especially  in 
children,  giving  rise  to  croupy  cough  and  attacks  of  croup  at  night. 
The  laryngismus  stridulus  of  rickets,  or  tetany,  or  enlarged  thymus,  or 
in  goitrous,  pubescent  girls,  is  due  to  adductor  spasm.  It  may  be  de- 
pendent upon  a  long  uvula,  enlargement  of  the  pharyngeal  tonsil,  or 
nasal  conditions  sufficient  to  provoke  the  reflex.  Indigestion,  especially 
in  children,  and  more  particularly  in  ill-nourished  children,  is  a  common 
source  of  reflex  laryngeal  spasm.  It  may,  in  adults,  be  the  result  of 
injuries  to  the  nerve.  It  not  uncommonly  is  the  neurotic  equivalent 
of  asthma  or  migraine,  with  which  it  may  alternate.  The  epileptic  cry 
is  due  to  a  laryngeal  and  thoracic  spasm.  There  is  a  variety  that  is 
sometimes  calkni  lar}  ngeal  epilepsy.  It  may  be  an  element  in  hys- 
terical convulsions,  or  the  only  representative  of  such  attacks. 

A  partial  laryngeal  s])asm  in  severe  stammering  sometimes  induces  an 
explosive  utterance  attended  by  evident  respiratory  difficulty.  From 
overuse  of  the  voice,  es|>ecially  by  bad  methods,  a  spasmodic  neurosis 
of  the  larj'nx  similar  to  a  writer's  cramp  may  be  set  up.  Speech  at  first 
is  fairly  uttered,  but  the  unbalanccnl  and  spasmodic  action  of  the  vocal 
apparatus  promptly  manifests  itself  by  loss  of  modulation  and  by  ex- 
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plosive  enunciation.  Laryngeal  spasm  is  marked  by  a  sudden  onset  and 
often  comes  on  during  sleep.  There  is  every  evidence  of  dyspnea,  and 
the  marked  stridor,  both  on  inspiration  and  expiration,  serves  to  distin- 
guish it  from  abductor  palsy  of  the  larynx.  The  attack  is  very  short, 
lasting  but  a  few  seconds  at  most. 

A  number  of  spasmodic  nervous  coughs  are  described,  such  as  the 
barking,  explosive,  incessant  cough  of  hysteria,  the  metallic  ovarian 
cough  of  young  girls,  and  the  barking  cough  of  pubescent  and  mastur-^ 
bating  boys.  In  all  of  these  conditions  there  is  a  strong  neurosal  ele- 
ment that  must  be  given  first  importance  in  etiology  and  treatment. 

Pulmonary  Branches. — The  pulmonary  branches  of  the  pneumo- 
gastric  with  branches  from  the  sympathetic  ganglia  accompany  the 
bronchi  into  the  lungs.  It  is  probable  that  the  vagus  supplies  motor 
filaments  to  the  bronchial  muscles  of  unstriped  fiber.  The  nutrition  of 
the  lungs  also  seems  to  be  under  their  control,  though  the  vasomotor 
supply  comes  through  the  sympathetic.  It  has  been  noted  in  animals 
that  death,  after  division  of  the  vagus,  is  due  to  pneumonia.  The  prin- 
cipal pneumogastric  pulmonary  derangements  are  bronchial  asthma  and 
protracted  hiccup,  which  in  some  rare  cases  are  interchangeable. 

BronchiaJ  or  Spasmodic  Asthma. — ^The  early  contention  of 
Trousseau,  Williams,  and  others,  that  there  occurs  a  spasm  of  the  bron- 
chioles in  asthma,  is  confirmed  by  Bert  and  proven  by  Biermer.  It  is 
accompanied  by  turgescence  of  the  mucosa  and  a  characteristic  exudate 
of  mucin  in  the  form  of  spirals,  which  often  contain  polygonal 
crystals,  by  Leyden  supposed  to  be  caasal  of  the  attack.  There  can  be 
no  doubt  that  this  neurosis  is  common  in  some  families  by  direct 
inheritance  for  generations.  In  rare  cases  in  the  same  patient  it  has 
alternated  with  migraine  or  attacks  of  hiccup,  and  even  with  epilepsy. 
In  other  iastances,  again,  in  neurotic  stock  it  has  taken  the  place  of 
graver  neuroses  and  of  the  psychoses  in  members  of  the  same  or  suc- 
ceeding generations.  While  it  may  originate  apparently  without  any 
cause  extraneous  to  the  individual,  in  many  cases  every  attack  can  be 
traced  to  certain  irritant  factors,  such  as  the  inhalation  of  dust,  the 
pollen  of  certain  plants,  or  a  certain  odor.  It  has  been  shown  by  Hack 
and  confirmed  by  many  others  that  nasal  conditions  may  incite  and 
prolong  the  attacks,  which  do  not  appear  when  the  source  of  nasal  reflex 
irritation  is  removed.  In  the  same  way  intestinal  and  genital  disturb- 
ances may,  in  individual  eases,  be  the  starting-point  of  the  attacks. 
Spasmodic  asthma  is  also  associated  with  defective  renal  activity  and 
the  various  acute  and  chronic  uremias.  Its  relation  to  gout,  rheuma- 
tism, and  plumbism  is  not  less  ch»ar.  In  every  instance  a  potential 
state  must  be  present,  and  these  peri])heral  or  endogenous  excitements 
merely  fire  the  train  resulting  in  the  nervous  explosion  of  the  asthmatic 
attack. 

Spasmmlic  asthma,  except  in  the  form  of  hay  asthma,  rarely  appears 
Iwfore  adult  age.  It  is  more  fre^juent  in  men  than  in  women,  a  fact 
that  is  to  be  exphiined  by  their  greater  exposure  to  the  inclemencies  of 
the  weather.  There  is  no  doubt  that  lar>mgeal  and  bronchial  irrita- 
tion from  such  cause  may  be  pmvocative  of  the  asthmatic  attack.     In 
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long-standing  cases  the  secondary  pulmonary  emphysema  and  chronic 
bronchitis  constantly  keep  the  spasmodic  features  within  striking  distance. 

Symptonis. — Asthmatic  attacks  come  on,  as  a  rule,  with  considerable 
suddenness,  and  are  marked  by  intervals  of  practically  complete  relief. 
Except  in  the  hay-asthma  varieties,  the  patient  most  frequently  is  awak- 
ened from  sleep  by  distressed  breathing  that  rapidly  grows  worse.  Inspir- 
ation and  expiration  are  both  difficult,and  expiration  is  greatly  lengthened. 
As  the  dyspnea  increases  and  persists  the  face  is  suffused  and  the  lips  be- 
come bluish.  The  patient  is  covered  with  perspiration  and  evidences  his 
distress  only  too  plainly  by  the  laboring  chest,  the  anxious  and  drawn  face, 
and  the  noisy,  blowing,  wheezy  respiration.  The  thorax  is  rounded,  the 
diaphragm  depressed,  and  its  excursions  diminished  ;  the  muscles  at  the 
neck  are  in  strong  relief  in  the  attempt  to  increase  the  respiratory  action. 
The  patient  calls  for  air.  He  often  props  himself  up  in  bed  or  on  chairs 
and  otlier  objects  to  raise  and  fix  the  shoulders,  thereby  increasing  the 
action  of  the  adventitious  respiratory  muscles.  At  last,  when  he  seems 
unable  to  endure  longer,  the  spasmodic  breathing  lessens,  relief  is  expe- 
rienced, and  he  may  fall  into  the  sound  sleep  of  exhaustion,  perhaps  to 
be  again  awakened  after  a  few  hours  by  a  repetition  of  the  attack.  The 
first  attacks  are  usually  mild,  and  only  attain  the  indicated  intensity  after 
a  number  of  asthmatic  bouts.  In  the  advanced  and  ancient  cases  a  small 
degree  of  spasm  may  be  continually  present,  manifesting  itself  upon 
the  slightest  exertion  or  exposure.  During  the  attacks  the  physical 
signs  are  very  slight.  Roughened  bronchial  breathing  and  moist  p^les 
are  noted.  At  first  hard  coughing  brings  up  a  little  mucus,  but  toward 
the  end  of  the  attack  a  considerable  quantity  is  frequently  ejected  with 
apparent  ease  and  relief. 

Treatment. — In  the  management  of  asthma  the  neurotic  condition 
should  ever  be  kept  in  mind.  General  measures  to  build  up  the  tone 
and  stability  of  the  ner\'ous  system  are  essential.  Outdoor  life  and 
moderate  exercises,  hydrotherapy,  tonics,  correct  habits,  and  hygienic 
measures  are  indicated.  The  inciting  element  must  be  most  carefully 
and  persistently  sought.  If  this  can  be  recognized  early,  its  removal 
gives  hope  of  complete  immunity  from  the  recurring  attacks  that  in  so 
many  cases  make  life  wretched.  It  is  probable  that  every  repetition  of 
the  asthmatic  storm  reduces  the  power  of  resistance  and  serves  to  estab- 
lish an  increasing  asthmatic  habit.  When  this  has  been  forme<l,  and 
bronchitis  with  emphysema  induced,  a  cure  can  not  reasonably  be 
expected.  Regarding  drugs,  the  iodid  of  jx)tassium  has  a  deserved  repu- 
tation. It  is  particularly  indicated  in  the  chronic  and  uremic  forms  of 
asthma.  Strychnin  in  large  and  increasing  doses  gives  occasional  aid.  It 
may  be  given  in  doses  increasing  to  -^^  of  a  grain  three  times  a  day,  if 
well  tolerated.  The  correction  of  peripheral  states  in  the  nose,  intes- 
tines, kidneys,  genitals,  etc.,  has  been  sufficiently  urged.  Climatic 
changes  are  of  importance,  but  one  can  never  predict  the  result  of  this 
measure.  In  every  case  it  is  experimental.  One  patient  will  have 
complete  immunity  in  a  locality  that  is  unbcjirable  to  another  apparently 
similar  case.  In  hay  asthma  a  patient  may  secure  relief  one  year  at 
some  resort  and  the  following  season  find  his  journey  futile. 
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The  attack  can  often  be  cut  short  by  the  use  of  any  one  of  a  number 
of  sedatives.  Initiations  of  nitrite  of  amyl  or  chloroform  may  give 
almost  instant  relief.  Fumigations  with  niter  and  stramonium  or  some 
similar  solanaceous  plant  are  much  in  favor.  Cigarettes  and  pastilles  of 
such  materials  are  prepared  by  the  trade.  The  smoke  must  be  deeply 
and  freely  inhaled.  A  dose  of  spirit  of  chloroform  or  of  sulphuric 
ether  is  often  productive  of  tem|K)rary  benefit.  Inhalation  of  steam 
charged  with  camphor  is  a  ready  and  sometimes  efficient  measure. 
This  is  furnished  by  dropping  a  dram  of  any  camphor  preparation 
into  a  pint  of  boiling  water  in  a  small  pitcher,  over  which  the  patient 
holds  his  face. 

Hiccup  is  usually  referred  to  the  phrenic  nerve,  the  diaphrag- 
matic action  being  considered  its  most  important  feature.  It  appears, 
however,  to  be  a  respiratory  difficulty,  and  is  undoubtedly  associated 
with  the  respiratory  centers.  Not  only  does  the  diaphragm  act  spas- 
modically, but  there  is  a  general  thoracic  inspiratory  movement  and  a 
laryngeal  fixation  or  spasm,  giving  rise  to  the  peculiar  inspiratory  sound 
with  which  all  are  familiar.  In  some  casas  there  are  protracted  attacks 
of  hiccup  that  are  neurotic  equivalents  for  asthma  or  other  nervous 
disturbance.  Such  attacks  may  also  occur  independently.  Injury  to 
the  phrenic  or  to  the  pneumogastric,  or  even  to  the  superior  laryngeal 
nerve,  has  occasioned  it  In  hysteria  it  is  not  a  rare  manifestation,  and 
may  last  for  weeks  during  the  waking  hours.  It  may  be  dependent 
upon  distant  reflex  irritation  in  the  intestine  or  genito-urinary  tract,  or 
upon  affections  of  the  larynx  and  pharynx.  In  all  conditions  when  the 
respiratory  centers  are  intoxicated  or  depressed,  as  in  uremia,  syncope, 
suffocation,  afl«r  hemorrhage,  in  cholera,  etc.,  hiccup  may  appear,  and 
is  of  serious  significance. 

The  treatment  of  a  protracted  attack  of  hiccup  is  etiological. 
Some  rebellious  cases  have  been  promptly  terminated  by  inducing  sneez- 
ing, which  is  the  exact  opposite  of  singultus.  Sedatives  of  all  sorts 
have  at  times  seemed  useful,  and  musk  is  especially  recommended. 
Faradism  to  the  phrenic  nerve  and  diaphragm  has  served  a  good  pur- 
pose. In  the  hysterical  cases  often  nothing  short  of  complete  isolation 
and  the  most  thorough  management  of  the  hysterical  condition  will 
avail. 

Cardiac  Branches. — The  cardiac  plexus  is  made  up  of  accelerator 
branches  from  the  sympathetic,  and  of  the  superior  and  inferior  cardiac 
branches  of  the  vagus,  respectively  given  off  from  its  cer\'ical  and 
thoracic  portions.  The  vagus  filaments  are  known  to  inhibit  the 
heart's  action,  and  are  supposed  to  subser\'e  sensjition,  being  afferent 
in  this  function.  Whether  or  not  they  contain  trophic  fibers  for  the 
heart  is  still  disputed.  Affections  of  the  cardiac  branches  of  the 
pneumogastric,  or  neuroses  acting  through  these  branches,  modify  their 
inhibitor)'  function,  or  give  rise  to  canliac  sensations,  or  both. 

Tachycardia  is  undue  rapidity  of  the  heart's  action.  It  may  be 
temporary  or  permanent,  and  is  due  to  the  inereasecl  accelerator  sympa- 
thetic influence  or  to  decreased  vagus  inhil)itory  rontn>l,  or  to  both  act- 
ing together.     Some  individuals  have  naturally  a  quick  heart.    The  term 
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tachycardia  is  here  limited  to  an  acquired  rapidity  aside  from  that  of 
exertion,  that  associated  with  elevation  of  body-heat,  hemorrhage  and 
weak  heart,  convalescence  from  acute  illness,  etc.  It  may  be  temporary 
or  permanent,  but  usually  occurs  in  attacks  or  paroxysms  in  which  the 
patient  feels  distressed  and  anxious,  often  presents  flushings  and  other 
vasomotor  disturbance,  and  the  pulse  may  be  found  beating  at  120  or 
even  attain  a  rate  of  300  or  more  a  minute.  Of  this  the  patient  may 
J)e  unconscious,  in  which  respect  it  differs  from  palpitation,  an  essentially 
subjective  sensation.  The  attack  often  terminates  rather  suddenly,  and 
may  be  followed  by  free  sweating,  copious  urination,  or  even  by  diarrhea. 
Nothnagel  gives  the  following  distinctions  between  accelerator  irritation 
and  vagus  paralysis :  Great  increase  in  frequency  of  pulse,  with  weak 
heart-sounds  and  other  disturbances  in  the  pneumogastric  area,  as 
aphonia,  hoarseness,  gastralgia,  or  cardiac  pain,  refer  to  the  vagus. 
Strong  heart-sounds  and  impulse,  full  peripheral  vessels,  and  vasomotor 
storms  indicate  accelerator  disturbance.  AVhittaker^  says  the  increase 
to  120  beats  implies  irritation  of  the  sympathetic;  from  120  to  180 
beats,  paralysis  of  the  vagus  ;  above  180,  the  combined  effect  of  both 
causes. 

Tachycardia  may  be  due  (1)  to  disease  of  the  heart  and  blood- 
vessels, (2)  to  injury  of  the  vagus  trunk  or  nucleus,  (3)  to  toxic  causes, — 
alcohol,  nicotin,  coffee,  and  atropin, — (4)  to  a  reflex  from  any  viscus, 
especially  those  in  the  pneumogastric  field,  and  (5)  to  many  neuroses,  as 
Graves's  disease,  hysteria,  and  neurasthenia.  The  prognosis  and  treat- 
ment necessarily  depend  on  the  causation.  The  purely  neurotic  forms 
are  difficult  to  manage,  though  not  of  serious  import  so  far  as  life  is  con- 
cerned. 

Cardiac  palpitation  is  sometimes  a  purely  nervous  condition,  a 
vagus  neurosis.  Hysterics  and  neurasthenics  are  often  much  troubled 
by  this  rapid  heart-action,  of  which  they  are  perfectly  aware.  It  may 
come  on  independently  of  any  assignable  cause,  as  during  moments  of 
rest,  or  even  during  sleep,  though  here  the  influence  of  some  dis- 
tressing dn^ni  can  not  be  excluded.  It  lacks  the  anxiety  and  often 
associated  heart-j)ain  of  tachycardia  and  angina  pectoris,  but  is  often 
attended  by  tinnitus,  vertigo,  and  a  feeling  of  faintness.  All  source 
of  cardiac  disturbance  must  be  excluded  before  admitting  this  form  of 
vagus  disturi)ance. 

Unless  it  is  merely  symptomatic,  the  etiology  is  obscure  and  its  treat- 
ment difficult.  Sedatives  and  narcotics,  with  local  applications  of  heat 
or  cold  over  the  precordium  and  the  administration  of  diffusible  stimu- 
lants, may  be  employed  to  arrest  the  attack. 

Bradycardia  is  the  opposite  of  taehycanlia.  A  slow  pulse  is 
apparently  normal  to  many  individuals  and  is  not  associated  with  any  dis- 
tress or  difficulty.  Such  instances,  in  which  the  heart-beats  are  twenty, 
thirty,  or  forty  a  minute,  are  on  record.  The  term  is  here  limited  to  an 
acquired  slow  l)eat  that  may  be  permanent,  temporary,  or  paroxysmal. 
It  is  sometimes  noted  in  cervical  myelitis  or  injuries  to  the  cord  in  this 
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region.  Cerebral  conditions  marked  by  pressure,  as  hemorrhage,  hydro- 
cephalus, and  tumor,  reduce  the  pulse-rate,  and  it  is  often  slow  in  meningitis. 
The  actions  of  narcotics,  biliary  poisoning,  and  uremia  only  need  to  be 
mentioned.  Many  infective  diseases,  such  as  rheumatism,  puerperal  fever, 
typhoid,  and  diphtheria,  may  pn)duce  bradycardia  of  a  persisting  sort,  or 
may  be  followed  by  it.  They  probably,  at  times,  set  up  a  vagus  neuritis. 
Organic  processes  acting  on  the  pneumogastric  cardiac  inhibitory  center,  or 
on  its  cardiac  fibers,  may  retard  the  heart  by  the  irritant  stimulation  of  the 
inhibitory  function.  Disease  of  the  heart-muscle  itself,  as  in  fatty  heart 
and  coronary  sclerosis,  may  produce  bradycardia,  and  seems  to  act  by  irri- 
tation of  the  terminal  filaments  of  the  vagus.  The  nuclear  variety  is 
often  associated  with  arteriosclerotic  changes  in  the  medulla. 

Bradycardia  is  usually  attt»nded  by  syncopic  disturbance,  which  has 
not  rarely  been  mistaken  for  epilepsy.  The  paroxysmal  form,  as  in  the 
Stokes-Adams  syndrome,  is  often  marked  by  anxiety,  unrest,  and  dis- 
tress in  the  precordial  region.  Cardiac  angina  and  nausea,  or  vomiting, 
may  ensue.  Convulsions  are  sometimes  noted.  When  the  vagus  trunk 
is  affected,  other  motor  symptoms  may  indicate  it,  such  as  aphonia, 
hoarseness,  stridor,  and  choking.  The  diagnosis  of  bradycardia  is  not 
difficult,  but  the  heart-l>eat  should  never  l^  determined  by  the  radial 
pulse.     The  treatment  and  prognosis  depend  on  the  causal  condition. 

Angina  pectoris  is  an  affection  of  the  vagus  marked  by  paroxysms 
of  agonizing  pain  in  the  region  of  the  heart,  which  radiates  usually  to 
the  left  shoulder  and  arm,  and  is  attended  by  a  sensation  of  imi)ending 
death.  By  some  it  is  called  true  angina  pectoris  when  dependent,  as  is 
usually  the  case,  ujwn  organic  heart  disease,  in  distinction  from  false  or 
pseudo-angina,  in  which  no  anatomical  changes  are  discoverable.  There 
is  a  strong  probability  that  the  sympathetic  fibers  participate  in  the  storm, 
but  the  esst^itial  element  is  the  vagus  neuralgia.  The  attacks  are  some- 
times inductnl  by  exertion  or  emotion,  but  may  rouse  the  patient  from  a 
S4)und  sleep.  Rarely  occurring  in  children,  it  is  much  more  common  in 
male  adults  and  in  the  latter  half  of  life,  when  the  arterial  changes  and 
cardiac  myopathies  are  commonly  found.  It  may  occur  independently 
of  such  orgsuiic  changes  in  neurotic  individuals,  and  is  encountered  in 
hysteria,  subsiding  with  that  neurosis  or  suddenly  cea.<ing  uj)on  the 
appearance  of  other  hysterical  manifestations. 

The  pain  varies  in  character  and  severity.  Its  usual  radiation  to 
the  brachial  i)lexus  may  be  replaced  by  ej)igastric,  ilioscrotal,  vesical, 
and  even  sciatic  pain,  ordinarily  on  the  left  side.  The  feeling  of  im- 
pending death,  however,  is  an  essential  symptom.  The  pulse  may  be 
unchanged  even  in  the  presence  of  the  most  excruciating  pain  and  the 
most  frightful  anxiety,  or,  rarely,  the  heart  may  present  tachycardia  or 
bradycanlia.  The  patient  is  often  bathed  in  perspiration,  and  in  rare 
cases  other  pneumog-astric  conditions,  as  asthma,  laryngeal  sjiasm,  or 
esophagismus,  may  attend  the  anginal  attack.  The  attack  lasts  from  a 
few  minutes  to  an  hour,  and  usuallv  subsides  as  suddenlv  as  it  com- 
menci»d.  The  patient  feels  considerably  shaken  up  and  rather  languid 
for  a  time,  but  in  the  intervals  of  the  attacks  may  be  completely  free 
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from  all  distress  aside  from  that  attributable  to  organic  cardiac  effects 
and  the  apprehension  of  another  attack. 

The  prognosis  depends  on  the  condition  of  the  heart  If  it  is  not 
organically  diseased,  the  angina  does  not  end  fatally,  and  even  cases  of 
organic  heart  disease  seldom  die  in  anginal  attacks.  The  treatmenf 
of  the  attack  is  antispasmodic.  Amyl  nitrite  and  trinitrin  hold  the 
first  place  ;  chloroform  by  inhalation,  the  application  of  heat  or  cold  to 
the  precordium,  whisky,  and  other  similar  measures  are  of  some  value. 
In  the  intervals  treatment  is  directed  to  the  condition  of  the  heart  or  to 
the  neurosis,  or  to  both. 

Gastric  Branches. — The  pneumogastric  supplies  motor  branches 
to  the  stomach,  but  only  in  part  innervates  the  muscular  coat  of  that 
viscus.  Certain  gastric  movements,  such  as  sobbing  and  vomiting,  un- 
doubtedly depend  upon  its  motor  filaments.  Vomiting  is  reflexly  pro- 
duced through  its  gastric  sensory  fibers,  as  well  as  directly  by  intra- 
cranial disease  or  irritation  of  its  trunk.  Vomiting  due  to  intracranial 
disease,  or  that  provoked  by  irritating  the  vagus  trunk  and  sometimes 
that  due  to  irritation  of  its  stomach  branches  by  organic  disease,  is 
peculiarly  rapid,  projectile,  and,  as  a  rule,  unattended  by  nausea.  The 
vagus  probably  conveys  the  sensations  of  hunger,  at  least  they  have  been 
completely  destroyed  by  bilateral  lesions  of  these  nerves.  Ravenous 
appetite  for  food  and  the  peculiar  subjective  gastric  sensations  of  dys- 
pepsia, organic  disease  of  the  stomach,  and  some  neurotic  and  psychical 
states  are  properly  attributable  to  the  central  or  peripheral  conditions 
of  the  pneumogastric  nerve. 

GkugtraJgri&y  or  Q-astrodynia. — Aside  from  the  stomach-pain  of 
organic  gastric  disease,  fermentation,  and  dyspepsia,  there  is  a  neurosis 
of  the  stomach  marked  by  sudden  pain  in  this  viscus,  to  which  the  name 
nervous  gastralgia  is  given  by  Ewald.  It  is  not  attended  by  the  symp- 
toms of  disturbed  digestion,  and  the  stomach  contents  at  such  times,  as 
well  as  between  the  attacks,  show  nothing  chemically  irregular.  It  may 
alternate  with  other  neuralgias  or  with  migraine,  or,  rarely,  it  is  associ- 
ated with  an  attack  of  the  latter.  It  is  occasionally  presented  by  hys- 
terics, particularly  if  their  attention  is  centered  on  the  stomach.  The 
gastralgic  attack  usually  comes  on  promptly  and  reaches  its  highest 
intensity  almost  at  once.  The  pain  is  an  agonizing,  boring,  cutting, 
burning  one,  and  may  be  localized,  diffuse,  or  in  a  girdle.  It  may 
radiate  along  the  loins  or  spine.  The  patients  relax  the  abdominal 
walls  and  make  deep  pressure  over  the  stomach  with  some  relief,  though 
there  may  be  much  suj)erficial  sensitiveness.  Persistent  sensitive  spots 
are  often  found  over  the  lower  dorsal  vertebrae,  between  the  ribs,  and 
by  deep  pressure  over  the  abdominal  plexuses  of  the  sympathetic.  The 
face  is  pale,  distorted  with  pain,  and  covered  with  sweat.  The  tempera- 
ture is  not  modified.  The  attacks  mav  be  of  onlv  a  few  minutes' 
duration  or  may  last  for  hours,  and  usually  terminate  rather  abruptly, 
often  with  the  vomiting  of  mucus  or  unchanged  food.  Food  is  then 
often  actively  craved  and  taken  without  distress. 

These  rather  rare  attacks  mav  very  easilv  i)e  mistaken  for  gall-stone 
colic,  acute  indigestion,  gastritis,  gastric  ulcer,  and  a  host  of  other  abdom- 
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inal  conditions  which  must  be  excluded  to  make  the  diagnosis  possible. 
In  locomotor  ataxia  they  furnish  the  gastric  crisis  due  in  this  disease  to 
irritation  of  the  pneumogastric  nucleus  in  the  medulla,  where  any  other 
localized  lesion  may  provoke  them.  They  are,  as  a  rule,  associated  with 
constipation.  If  due  to  organic  nervous  disease,  the  treatment  and  prog- 
nosis correspond.  The  same  is  true  in  hysterical  cases.  Otherwise  the 
general  upbuilding  indicated  in  all  neuralgic  conditions  must  be  at- 
tempted. 

Rumination,  or  merycism,  is  occasionally  observed  in  man.  The 
food  is  voluntarily  regurgitated,  remasticated,  and  again  swallowed. 
It  occurs  in  neurasthenics,  hysterics,  epileptics,  and  idiots.  Usually  the 
rumination  begins  a  short  time  after  the  meal  and  lasts  for  half  an  hour. 
Such  patients  often  insist  that  they  are  unable  to  control  the  habit, 
but,  except  in  idiots,  do  so,  at  least  to  some  extent,  in  the  presence  of 
strangers. 

Nervous  dyspepsia,  a  condition  set  up  by  Leube  as  a  gastric  neu- 
rosis, is  claimed  by  Ewald,  and  others  equally  competent,  to  be  but  a 
local  manifestation  of  neurasthenia.  Ewald  ]X)ints  out  that  there  is  no 
peptic  deficiency,  and  even  Leube  based  his  diagnosis  largely  on  the  fact 
that  a  meal  is  thoroughly  digested  and  the  stomach  empty  within  the 
alleged  normal  limit  of  seven  hours.  The  digestive  difficulties  of  neu- 
rasthenia will  be  mentioned  under  that  caption. 


CHAPTER  IX. 

DISEASES  OF  THE  SPINAL  PORTION  OF  THE  ACCESSORY 

NERVE* 

Anatomical  Considerations. — The  external  portion  or  spinal  part 
of  the  accessory  nerve  is,  properly  speaking,  not  a  cranial  nerve  at  all. 
Arising  by  a  series  of  roots  from  multipolar  cells  in  the  anterior  spinal 
gray  matter  throughout  the  cervical  cord  as  low  as  the  sixth  segment,  it  is 
finally  gathered  into  a  bundle  or  trunk.  This  passes  upwanl  through  the 
f(L»rameii  magnum  and  joins  the  true  accessory  iK)rtion.  It  then  passes 
with  it  thnnigh  the  jugular  foramen,  when  it  finally  separates  to  be  dis- 
tribute<l  to  the  sternomastoid,  which  it  entirely,  and  to  the  trapezius  mus- 
cle, which  it  |>artly,  furnishes' with  motor  and  trophic  control.  The  trape- 
zius is  also  supplied  by  numerous  spinal  branches,  particularly  in  its  lower 
))ortion,  and  only  (le|H»nds  on  the  spinal  accessory  in  its  upper  half,  though 
Bailey  ^  re|K)rts  a  case  in  which  division  of  the  spinal  accessor}'  paralyzed 
the  trapezius  and  sternomastoid  completely  and  produced  a  serious  disa- 
bility. This  nerve  may  be  centrally  or  peripherally  affected,  and  the 
r<»sult  isspasnuKlic  or  panilytic  as  the  lesion  is  irritative  or  d(»structive. 

Accessory  Spasm. — Spa^nodic  ToHicoUw,  SpasnvKiic  Wryneck, — Ir- 
ritative lesions  of  the  spinal  acce»ssor}'  produce  characteristic  action  and 
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prominence  in  the  muscles  it  supplies.  By  the  stemomastoid  the  face  is 
carried  forward,  turned  toward  the  opposite  side,  and  tilted  upward.  The 
trapezius  draws  the  head  backwaixl  and  to  the  same  side,  lifts  the  shoul- 
der, and  shortens  the  distance  between  the  occiput  and  acromion.  At 
the  same  time  the  scapula  is  drawn  nearer  the  vertebral  spines  as  well  as 
upward.  Both  sternals  acting  together  bring  the  head  forward  and 
downward.  Both  trapezii  carry  the  head  backward  and  the  face  up- 
ward. Acting  alternately  they  turn  the  head  from  side  to  side  with 
slight  rotation.  The  spasm  may  be  clonic  or  tonic,  may  involve  one 
or  both  sides,  and  may  be  limited  to  the  sternals  or  the  trapezii.  A  tend- 
ency to  spread  to  other  muscles  of  allied  function  is  often  observed.  As 
a  matter  of  fact,  in  most  cases  of  wryneck  more  muscles  are  involved 
than  those  supplied  by  the  accessory  nerves.  Thus  the  splenius  and  the 
small  rotators  are  frequently  associated  in  the  spasm,  just  as  they  are 
related  functionally.  The  large  muscles  named  are,  however,  the  ones 
most  at  fault  and  the  ones  that  impress  a  given  case  with  its  distinctive 
movement  or  attitude.  The  trapezius  is  less  often  clonically  involved 
than  the  stemomastoid,  but  is  as  frequently  aflfected  by  tonic  spasms. 
In  some  cases  clonic  torticollis  is  a  localized  tic,  or  it  may  be  a  portion 
of  a  more  widely  distributed  tic  such  as  that  arising  in  the  face  and 
gradually  involving  the  neck,  shoulder,  and  arm.  In  a  mild  form  it 
furnishes  the  habit  sjmsm  that  follows  chorea  sometimes  or  is  picked  up 
by  pubescent  youths.  We  may  also  have  a  mental  torticollis  as  de- 
scribed by  Bompaire,^  in  which  the  patient  can  not  voluntarily  restore  the 
head  to  its  natural  position,  but  turns  it  readily  in  all  directions  if  allowed 
to  press  it  against  any  object,  or  to  apply  an  insignificant  amount  of  man- 
ual assistance.  The  spasm  is  here  the  result  of  a  mental  obsession.  The 
nodding  spasm  of  hysteria  arises  in  the  same  way,  and  in  both  the 
disorder  must  be  referred  to  the  cortex.  In  this  connection  the  subject 
of  tics  in  Part  VII  should  be  read.  Cerebral  tumors,  meningitis,  focal 
soft/cnings,  and  disease  of  the  medulla  may  underlie  the  spasm.  Cervical 
spondylitis  and  meningitis  usually  produce  tonic  spasms.  The  action 
of  cold,  cervical  adenitis,  and  violent  wrenching  of  the  neck  may  peri- 
pherally excite  them.  Torticollis  has  been  reflex ly  produced  by  intes- 
tinal worms. 

Treatment  is  often  highly  unsatisfactory.  The  variety  due  to  cold 
usually  subsides  spontaneously  or  may  be  benefited  by  local  applications 
and  antirheumatics.  The  hysterical  form  may  suddenly  cease.  The  cases 
dependent  upon  organic  lesions  are  often  beyond  reach.  Sedatives  like 
cannabis  indica,  opium,  and  hyoscin  only  give  temporary  relief  and  often 
upset  the  stomach  or,  unfortunately,  lead  to  their  habitual  use.  When 
the  spasm  is  severe,  and  especially  if  confined  to  one  side,  wide  resection 
of  the  spinal  accessory  nerve  before  its  entrance  into  the  stemomastoid 
is  advised,  other  means  having  failed.  A  tic  or  habit  is  thus  likely  to  be 
benefited  for  a  time,  but  is  also  likely  to  reappear  in  vSome  adjoining  area. 
Stretching  the  nerve  is  almost  sure  to  be  followed  by  a  relapse  of  the  tic 
as  the  nerve  recovers,  as  is  the  case  also  if  the  divided  nerve  unites. 

*  **ThJ»ede  Paris.'- 
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The  upper  spinal  nerves  to  the  small  rotators  must  in  some  cases  also 
be  divided  to  completely  quiet  the  spasm. 

Children  sometimes  present  a  permanent  wryneck  of  an  entirely 
different  character.     Owing  to  traction  on  the  head  and  twisting  of  the 


Fig.  61.— DiacaltT  In  nlslDg  um  >(Ur  dlTfaion  or  kit  aplml  ■cchmut. 


neck  in  labor,  or  even  in  unaided  labor,  the  stemomastoid  may  be  in- 
jured, and  subsequent  contracture  shortens  it.  The  result  is  a  firm, 
fibrous  band  that  holds  the  face  to  the  opposite  side.  Inflammatory 
injury  to  the  muscle  in  adults  may  cause  the  same  thing,  and  in  both 
cases  it  can  be  remedied  only  by  thorough 
division  of  the  shortened  tissues. 

Accessory  Paralysis. — Cortical  disease 
very  exceptionally  results  in  complete  and 
permanent  loss  of  )Kiwor  in  the  spinal  ac- 
cessory area.  Like  those  of  other  bilatend 
movements,  these  muscles  seem  fully  repre- 
sented in  l)oth  lifinisphores.  As  a  jKirt  of 
nuclear  iliseiise,  as  iu  progressive  iniis<'ular 
atntphy,  the  spinal  (renters  an-  often  involved, 
with  a  corrt'sponiling  loss  of  j>ower  and  nu- 
trition. ]}y  meningitis  the  tninks  of  one  or 
Iwtli  nerves  may  l>c  impttcuted  at  the  fora- 
men magnum.  The  iiy]>oglossal  is  tlien 
likely  to  suffer  with  them,  and  the  true  ac- 
cessory fibers  are  usually  also  aH'ected.  Out- 
Bide  the  skull  the  spinal  {tortion  of  the  ac- 
cessory is  sometimes  involv<'d  in  wounds,  jjj^^j|^i»n«'a'""">"<"i*n»irtuM 
operations,    (leep-seattnl    tum<)rs,    vertebral 

caries,  cervical  adenojtatliy,  an<l  by  neuritis.  The  unilatend  synijitoms 
are  loss  of  power  and  waiting  in  the  related  nuiscles.  This  involves 
the  stcrnomastoid  almost  entin'Iy  and  the  trapezius  only  in  its  upper 
portion.     The  head  is  not  so  readily  and  strongly  turned  to  the  op]M)site 
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side,  the  shoulder  droops  slightly,  and  the  extension  power  of  the  arm 
is  lessened.  The  scapula  moves  outward,  especially  its  upper  inner 
angle,  and  stands  out  from  the  ribs.  The  curved  line  from  mastoid  to 
acromion  becomes  depressed  and  even  angular  upon  efforts  at  deep  in- 
spiration or  in  extending  both  arms  against  resistance.  Subsequent 
contracture  in  the  unopposed  muscles  of  the  sound  side  may  turn  the 
face  to  the  primarily  affected  side. 

In  the  bilateral  form,  usually  due  to  meningitis  or  vertebral  caries, 
the  head  is  held  insecurely  and  readily  falls  forward  or  backward  as  the 
trapezius  or  sternals  are  most  affected.  Injury  to  the  spinal  accessory 
in  the  posterior  triangles  of  the  neck  after  it  has  passed  through  the 
sternomastoid  only  affects  the  trapezius.  The  treatment  is  that  of  the 
causal  condition  in  the  given  case.  In  neuritis  electrical  stimulation  is 
indicated,  and  nerve-suture  would  be  required  in  the  cases  where  the 
nerve  had  been  divided. 


CHAPTER  X. 

DISEASES  OF  THE  HYPOGLOSSAL  NERVE* 

Anatomical  Considerations. — ^The  twelfth  cranial  nerve  is  a 
purely  motor  nerve  for  the  muscles  of  the  tongue  and  subserves  their 
nutrition.  Its  cortical  centers  adjoin  those  for  the  lips  in  the  lower 
portion  of  the  ascending  frontal  gyre.  Its  lower  neuron  arises  in  the 
hypoglossal  nucleus  under  the  floor  of  the  fourth  ventricle.  This  nu- 
cleus is  close  to  the  median  line,  and  is  made  up  of  large  cells  analogous 
to  those  in  the  anterior  spinal  horn  of  gray  matter.  The  nerve-trunk 
arises  by  a  number  of  roots  in  the  groove  outside  of  the  olivary  body, 
and,  passing  forward,  leaves  the  skull  by  the  anterior  condyloid  fora- 
men of  the  occipital  bone.  It  has  a  connection  with  the  pneumogastric, 
which  it  accompanies  a  short  distance,  and  receives  a  branch  from  the 
upper  spinal  nerves.  This  branch  eventually  innervates  the  depressors 
of  the  hyoid  bone,  and  is  not  affected  by  injury  to  the  hypoglossal 
nucleus.  The  hypoglossus  may  be  injured  or  diseased  in  any  part  of  its 
course  from  the  cortex  to  the  periphcnil  branches,  and  manifests  such 
injury  by  spasm,  paresis,  and  jxiralysis,  as  the  causal  state  is  irritant, 
inhibitive,  or  destructive.  In  addition,  injury  at  or  below  the  nucleus 
entails  atrophy  of  the  muscular  fibers  of  the  tongue.  The  mucous  por- 
tion of  the  tongue  is  supplied  by  the  trifacial. 

Hypoglossal  Spasm. — The  tongue  is  usually  involved  in  epileptic 
convulsions,  and  is  frequently  bitten  in  consequence  of  having  been 
thrust  between  the  teeth  by  the  action  of  the  genioglossus  muscles  and 
lacerated  by  the  spasmodic  action  of  the  masticators.  This  may  occur 
in  very  slight  attjicks,  when  no  convulsive  action  in  the  extremities  is 
observed.  At  an  early  stage  of  hysterical  convulsions  the  tongue  is 
usually  protruded  violently,  but  is  only  bitten  in  extremely  rare  cases. 
This  lingual  spasm  may  comprise  the  entire  motor  disturbance  in  some 
hysterical  cases.  In  chorea  the  tongue  is  usually  involved  in  the  mus- 
cular twitchings  that  mark  the  disease,  and  is  oflen  the  seat  of  vigorous 
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choreic  movement,  in  which  it  may  be  protruded  and  even  slightly 
bitten.  The  speech  difficulties  of  this  disease  are  due  in  part  to  the 
lingual  spasm.  From  forced  overuse,  as  in  public  speakers,  it  is  some- 
times the  seat  of  a  neurotic  manifestation  similar  to  writers'  cramp,  a 
condition  termed  aphthongia.  Slight  spasm  also  occurs  in  stammering 
and  in  stuttering.  Lingual  spasm  has  been  reflex ly  dependent  upon  de- 
cayed teeth  and  cured  by  their  removal. 

Cortical  irritation  has,  in  rare  instances,  given  rise  to  lingual  spasms 
that  practically  constitute  Jacksonian  epileptic  attacks.  The  lips  and 
face  usually  participate  in  the  spasm,  as  the  contiguity  of  their  centers 
would  lead  one  to  expect.  In  some  of  these  cases  the  initial  convulsion 
has  been  a  generalized  fit ;  in  others  such  attacks  have  followed.  It  is 
conceivable  that  nuclear  irritation  might  give  rise  to  similar  manifesta- 
tions, but  j)ost-mortem  data  for  this  belief  are  lacking.  The  treatment 
would  be  that  of  the  general  condition  underlying  the  local  manifestation. 

Hypoglossal  Paralysis. — The  hypoglossus  nerve  may  be  paralyzed 
by  injury  at  any  point  in  its  course.  In  rare  cases  a  limited  cortical 
lesion  has  produced  paralysis  of  the  opposite  side  of  the  tongue.  More 
wide-spread  cortical  lesions  and  lesions  in  the  supranuclear  motor  tract 
usually  produce  a  one-sided  paresis  or  paralysis  of  the  tongue,  which,  on 
protrusion,  deviates  toward  the  paralyzed  side, — ^that  is,  away  from  the 
lesion.  This  is  due  to  the  action  of  the  unaffected  and  properly  acting 
genioglossus  of  the  sound  side.  Nuclear  disease  usually  produces  bi- 
lateral palsy  of  the  tongue,  which  lies  motionless  in  the  floor  of  the  mouth, 
and,  after  a  few  days,  rapidly  wastes.  A  few  cases  of  one-sided  nuclear 
disease  are  recorded.  In  bulbar  palsy,  syringomyelia,  and  tabes  it  is 
thus  affected  in  exceptional  e^ses.  Other  cranial-nerve  nuclei  usually 
suffer  at  the  same  time,  and  the  resulting  symptoms  enable  one  to 
localize  the  disease.  The  fibrillar  twitchings  in  the  tremulous  tongue 
of  paretic  dementia  and  some  of  the  stammering  of  this  malady  are  due 
to  the  nuclear  and  cortical  invasion  of  the  disease.  The  root  of  the 
nerve  in  its  passage  through  the  medulla  is  sometimes  damaged  by  a  local 
lesion,  which  of  necessity  interferes  with  the  pyramidal  tracts  for  the 
op|>osite  side  of  the  Innly  and  produces  a  crossed  paralysis  of  the  tongue 
and  limbs.  The  tongue,  in  such  an  instance,  would  deviate  from  the 
paralyzed  side  of  the  Ixxly  and  toward  the  side  of  the  lesion.  Such  a 
cn)ss(Hl  palsy,  due  to  disease  of  the  olivary  body,  has  bet^n  reported.^ 
Basilar  processes,  like  meningitis  and  fractures,  or  bone  disease  involv- 
ing the  condyloid  foramen,  may  injure  the  nerve  in  its  intracranial 
course.  Outside  of  the  skull  it  is  vulnenible  to  penetrating  wounds,  or 
may  l)e  implicated  in  deep  abscc»sses,  as  from  cari(»s  of  the  upper  verte- 
bra?. Here  its  neighbors,  the  spinal  accessory  and  the  pneumogastric, 
are  likely  to  be  involvcnl  at  the  same  time.  It  mav  be  affected  bv  a 
neuritis  as  in  a  case  re|)<)rteil  bv  Panski,^  who  was  able  from  the  litera- 
ture to  coll(K»t  40  cases  of  isolate<l  hypoglossus  paralysis  due  to  ]>eriph- 
eral  diseiu*<'  or  ininrv. 

In  unilateral  hypoglossal  paralysis  due  to  damage  of  the  nerve  at  or 
below  the  nucleus,  thv  paralyzed   side  of  the  tongue  shows  a   marked 

'  (fonkovsky,  ''Nouvi'lle  Icoiiojrrapliie  de  la  Salpetri^re, "  No.  3,  1895. 
»  ''  NeiiniloR.  CVntmlbl.,"  Aug.,  liK)3. 


154  DISEASES  OF  THE  CRANIAL  NERVES, 

loss  of  volume.  Tliis  does  not  follow  supranuclear  lesions.  The  mucous 
covering,  on  the  other  hand,  not  being  deprived  of  its  trophic  supply,  is 
thrown  into  marked  and  apparently  excessive  folds.  Taste  and  sensation 
are  not  impaired.  Mastication  on  the  paralyzed  side  of  the  tongue  is  not 
well  performed,  as  the  patient  finds  difficulty  in  placing  and  maintaining 
the  food  between  the  teeth.  When  protruded,  the  tongue  curves  sharply 
to  the  wasted  side,  but  within  the  mouth  motions  toward  the  palsied  side 
are  wanting.  In  tiie  bilateral  form  speech  is  much  affected,  as  nearly 
all  consonant  sounds  depend  in  some  degree  upon  the  position  of  the 
tongue.  Swallowing  is  also  difficult,  as  the  bolus  or  fluid  is  not  readily 
carried  backward  into  the  pharynx  and  mastication  is  greatly  impeded. 
Treatment  is  directed  to  the  causal  condition,  aside  from  which  it 
is  practically  hopeless. 


CHAPTER  XI. 
MULTIPLE  PARALYSES  OF  C31ANIAL  NERVES. 

In  discussing  the  cranial  nerves  separately,  frequent  reference  has 
been  made  to  their  association  in  diseased  processes.  Sometimes  the 
limitation  of  this  association  is  of  diagnostic  importance,  as  when  the 
loss  of  hearing  with  facial  palsy  locates  a  lesion  of  the  seventh  and 
eighth  nerves  in  their  parallel  intracranial  course  or  within  the  internal 
meatus  auditorius.  In  meningitis  and  other  basilar  processes  a  number 
of  cranial  nerves  are  usually  implicated  at  once,  and  such  multiple 
paralyses  of  cranial  nerves  become  symptomatically  highly  important. 
The  close  juxtaposition  of  the  cranial  nuclei  has  been  repeatedly  pointed 
out  as  giving  rise  to  associated  palsies  in  bulbar  disease,  such  as  tumor, 
hemorrhage,  and  limited  basilar  thrombosis.  In  their  cortical  fields 
and  their  supranuclear  motor  paths  a  number  of  the  cranial  nerves  may 
also  be  injured  at  once  by  traumatism  or  disease.  Hypoglossal  palsy 
with  hemiplegia  lias  just  been  called  to  attention,  as  well  as  the 
association  of  hypoglossal  and  facial  s|iasm  due  to  the  cortical  relations 
of  their  centers.  These  multiple  cranial  palsies  are  principally  of  symp- 
tomatic interest  and  value,  but  there  are  groups  of  nuclear  palsies  of 
the  cranial  nerves  that  present  well-marked  clinical  forms  of  disease. 
Their  pathological  anatomy  is  largely  confined  to  the  upward  extension 
of  the  spinal  gray  that  furnishes  the  chain  of  cranial-nerve  nuclei 
reaching  from  the  lower  angle  of  the  floor  of  the  fourth  ventricle  to  the 
posterior  portion  of  the  third.  Anatomically  and  clinically  these  dis- 
eases fall  into  two  forms :  First,  those  of  the  upper  group,  primarily 
implicating  the  nuclei  of  the  third,  fourth,  and  sixth  nerves  (see 
Fig.  36),  and,  second,  those  first  implicating  the  remaining  lower  cranial 
nuclei.  As  these  diseases  are  sometimes  inflammatorv  in  character  and 
analogous  to  |wliomyelitis,  they  have  come  to  be  known  respectively  as 
polio-en(*ephalitis  superior  and  polio-encephalitis  inferior.  More  com- 
monly the  process  is  one  of  degeneration.  The  analogy,  or  in  some 
cases  the  identity,  of  the  disease  of  the  nuclei  of  the  bulb  with  that  of 
the  anterior  gray  of  the  cord  is  now  generally  conceded.  It  is  the  same 
process  arising  in  different  localities,  but  affecting  homologous  elements 
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and  producing  results  similar  in  kind.  Transition  and  combination 
cases  of  every  variety  are  of  record.  Commencing  in  the  upper  nuclei 
of  the  ocular  nerves,  the  lower  bulbar  levels  may  be  progressively  in- 
vaded, and  later  spinal  features  may  be  added ;  or,  beginning  in  the 
bulbar  nuclei,  an  upper  extension  may  induce  progressive  ophthal- 
moplegia. In  the  same  way  that  the  spinal  type  of  the  disease  may 
be  acute,  subacute,  and  chronic,  we  have  an  acute,  subacute,  and  chronic 
polio-encephalitis  superior  and  inferior,  and  forms  combining  both. 

Polio-encephalitis  superior  chronica  will  be  consider^  first,  as  it 
presents  the  most  complete  and  well-defined  picture.  It  is  also  called 
progressive  aphthalmaplegia  and  chronic  nuclear  ocular  paralysis.  It  is 
characterized  by  the  gradual  loss  of  power  in  the  external  and  internal 
muscular  apparatus  of  the  eyeball,  one  set  of  muscles  after  another 
being  gradually  involved.  Usually  bilateral,  it  may  be  confined  to  one 
eye  for  a  j)eriod  even  of  years  and  then  invade  the  other.  As  a  rule 
progressive,  it  may  come  to  a  permanent  standstill  at  any  time,  or  ad- 
vance intermittently. 

Etiologr7' — Polio-enceplialitis  superior  has  in  so  many  cases  followed 
infections  and  toxic  states  that  it  lias  with  reason  been  attributed  in  some 
cases  to  pneumonia,  grip,  diphtheria,  and  syphilis;  to  lead,  sulphid 
of  carbon,  carbonic-oxid  gas,  sulphuric  acid,  and  alcohol.  These  toxic 
agents,  however,  are  more  common  in  the  causation  of  the  acute  variety, 
which  may  terminate  by  becoming  chronic.  It  may  be  secondary  to  or 
a  part  of  tabes  dorsalis,  and  the  characteristic  Argyll-Robertson  pupil 
of  that  disease  is  a  jKirt  of  it.  It  is  similafly  related  to  jx)sterolateral 
spinal  sclerosis,  general  paresis,  and  insular  sclerosis.  It  may  be  an  up- 
ward extension  of  identical  disease  in  the  cord  or  bulb.  It  is  more 
frequent  in  men  than  in  women,  and  while  it  may  appear  at  any  age,  it 
is  princi|>ally  a  disease  of  adult  life.  In  some  cases  there  seems  to  be 
a  teratological  defect,  congenitally  manifest  or  api)earing  during  the 
active  periods  of  growth. 

Pathologrical  Anatomy. — The  lesions  are  variable  in  extent.  They 
involve  the  upj)er  cranial-nerve  nuclei  on  one  or  both  sides,  including 
those  of  the  third,  fourth,  and  sixth  nerves,  wholly  or  in  part.  When 
partial,  the  iridociliary  nucleus  of  the  third  and  its  adjoining  nucleus  for 
the  elevator  of  the  lid  most  frei|uently  escape  or  are  only  partly  des- 
troyed. The  corresjKjnding  nerve-trunks  and  muscles  are  degenerated 
and  atrophitnl.  In  addition  are  encountereil  cerebral,  bulbar,  and  spinal 
conditions,  of  which  jK)lio-encephalitis  superior  sometimes  is  but  a  part. 
Microscopically,  especially  in  the  early  stage,  some  hyperemia  is  found 
alK)ut  the  nuclei.  I^ator  the  cells  of  these  nuclei  lose  their  prolonga- 
tions, are  diniinishe<l  in  size,  ]>n»sent  vacuoles  and  pigmentar}'  degenera- 
tion. Some  completely  disapjx^ar,  and  in  casc^  of  long  standing  but  a 
few  atrophied  remnants  remain.  Slight  capillar)' hemorrhages  or  their 
trac^es  can  at  times  Ik»  determined.  Some  leukocvtal  infiltration  occurs 
about  the  vessels  or  in  the  fix'i  of  the  dis(»ast»,  and  minute  sclerotic  j)atche8 
are  found,     liiirely  the  lining  of  the  Sylvian  aqucHluct  is  thickened. 

Symptoms. — In  the  fully-4leveh)jHKl  castas  the  facies,  classically  de- 
scribed by  Hutchinson,  and  recognizeil  by  Brunner,  von  Graefe,  Cliar- 
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cot,  and  others,  is  most  striking.  The  drooping  lids  partly  covering  the. 
eyes  cause  the  patient  to  hold  the  head  back  and  strain  with  the  frontalis 
to  overcome  the  partial  ptosis.  The  brow  is  thrown  into  deep  trans- 
verse wrinkles.  The  immobile  eyes  and  inactive  pupils  are  like  those 
of  glass  in  a  mask  of  wax.  They  asually  deviate  outward,  as  the  sixth 
nucleus  is  often  spared  at  first ;  but  any  squint  may  in  various  cases 
be  present  or  the  visual  axes  may  conform.  The  ptosis  is  usually  less 
marked  after  a  night's  rest ;  and  if  the  ocular  muscles  still  rptain  a  slight 
degree  of  activity,  this,  too,  is  best  in  the  morning.  Diplopia  is  rarely 
mentioned  by  these  patients,  which  Blanc  attributes  to  the  slowness  with 
which  the  deviation  develops,  thereby  allowing  the  brain  to  neglect  one 
image.  In  partial  cases  the  ocular  conditions  may  be  unilateral  or  they 
may  be  only  functionally  distributed  and  bilateral  or  unilateral.  Thus 
the  iris  may  react  for  light  or  accommodation,  or  both.  The  abducens 
may  at  first  escape  or  first  be  involved,  and  innumerable  combinations 
and  varieties  have  been  encountered  as  one  or  many  nuclei  were  par- 
tially or  completely  aflfected. 

The  general  health  of  the  patient  may  leave  little  to  desire  or  he  may 
present  the  somatic  conditions  and  functional  disturbances  that  belong 
to  the  associated  diseases  already  mentioned.  In  some  instances  involve- 
ment of  the  fifth  nerve,  probably  through  its  descending  root,  has  given 
ri86  to  paresthesia  or  anesthesia  in  the  face. 

Course. — The  evolution  of  the  disease  is  one  of  its  most  distinctive 
features.  Commencing  with  a  ptosis  or  a  squint,  the  other  features  of 
the  disease  are  gradually  'added  during,  perhaps,  several  years.  Sta- 
tionary periods  of  long  duration — twenty-five  years  in  a  case  of  Striim- 
pell's — may  intervene,  and  finally  the  disease  takes  up  its  progressive 
course,  perhaps  without  appreciable  cause.  Extensions  of  the  process 
to  the  bulbar  region  may  occur,  and  we  have  bulbar  palsy  or  polio- 
encephalitis inferior  added  and  the  prognosis  for  life  becomes  much 
darkened.  The  lesions  may  not  stop  at  the  bulb,  but  may  invade  the 
cord,  producing  a  progressive  spinal  muscular  atrophy  of  any  one  of  the 
various  types  of  that  disease. 

The  diagrnosis  depends  largely  uix)n  the  evolution  of  the  disease 
and  its  progressive  course.  When  thoroughly  developed  its  remarkable 
facies  is  not  easily  mistaken.  The  acute  form,  and  hemorrhage,  inflam- 
mation, and  softening,  give  a  history  of  rapid  onset  and  promptly  reach 
their  maximum  stage.  In  multiple  neuritis,  esj)ecially  the  alcoholic 
and  diphtheric  varieties,  confusion  is  likely  to  arise,  but  we  may  gener- 
ally be  guided  by  the  condition  of  the  extremities  and  the  wide  diffusion 
of  the  disease.  Even  then  we  can  not  absolutely  exchide  the  cranial 
nuclei,  which  may  become  the  seat  of  a  chronic  atrophic  process.  An 
orbital  tumor  may  give  rise  to  a  partial  and  increasing  o])hthalmoplegia, 
but  pressure  symptoms,  exo{)hthalmos,  and  optic  atrophy  will  finally 
distinguish  it  Basilar  processes  and  bulbar  gn)wths,  aside  from  the 
distinctive  symptoms  to  which  they  give  rise,  usually  inii)liciite  so  many 
nerves  and  the  pyramidal  tmcts  that  they  can  be  easily  separated. 

Treatment  turns  practically  upon  the  presence  or  suspicion  of 
syphilis,  which  should  be  vigorously   managiKl.     Other  toxic  iK)ssibili- 
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ties,  such  as  lead-poisoning,  will  require  appropriate  intervention. 
Strychnin  does  temporary  good  sometimes.  Electricity  is  futile,  as  it 
can  not  he  applied  to  the  feulty  muscles.  In  the  majority  of  cases  the 
physician  is  helpless. 

Acute  and  Subacute  Polio-encephalitis  Superior. — The  acute 

form  is  very  rare.  Like  its  congener,  acute  poliomyelitis,  it  may  be 
purely  an  infectious  disease,  and  has  been  noted  in  epidemics  of  the 
spinal  disease.  It  may  follow  many  acute  infections,  as  mentioned  in 
the  etiology  of  the  chronic  form,  especially  diphtheria,  pneumonia,  and 
influenza.  The  subacute  form,  while  in  some  cases  attributable  to  the 
above  causes,  is  more  often  due  to  syphilis  and  toxic  agents,  like  lead 
and  the  carbon  gases.  The  onset  is  sudden  or  very  acute,  and  the 
disease  may  reach  a  fatal  termination  in  a  few  days  or  a  week,  usually 
from  implication  of  the  bulbar  centers.  The  nuclei  in  several  such 
cases  have  presented  no  post-mortem  changes  that  could  be  discovered. 
Brissaud  ^  supposes  that  the  infection  has  overwhelmed  the  nuclei  be- 
fore histological  traces  discoverable  by  our  present  means  of  investi- 
gation were  developed.  The  similarity  to  Landry's  paralysis  in  this 
regard  is  striking,  and  the  diseases  may  be  essentially  the  same,  varying 
only  in  localization.  In  other  cases  well-marked  inflammatory  clianges 
have  been  discerned.  The  prognosis  is  very  grave,  especially  in  chil- 
dren. Some  cases  come  to  a  standstill ;  others  develop  into  the  chronic 
variety. 

The  treatment  should  be  directed  to  securing  perfect  rest  and  the 
removal  of  any  source  of  infection  or  intoxication  and  ks  eradication 
from  the  system  before  important  changes  occur. 

Polio-encephalitis  iii^erior  chronica  is  the  term  employed  by 
Wernicke  to  denominate  the  disease  first  described  by  Dumesnil,  later  by 
Duchenne,  as  progressive  paralysis  of  the  tongue,  palate,  and  lips.  It  is 
also  known  as  kibioglo^olaryngeal  or  pharyngeal  paralysis  (Ijeyden), 
as  progressive  bulbar  paralysis  (Wachsmuth),  as  paralysis  of  the  bulbar 
nudei  (Kussmaul),  and  as  progressive  bulbar  palsy.  It  consists  in  a 
progressive  ])aralysis  of  the  lips,  tongue,  pharynx,  and  larynx,  with 
wasting  of  their  muscles,  and  usually  terminates  in  death  from  pneu- 
mogastric  palsy.  The  disease  process  is  limited  to  the  nuclei  and  lower 
neurons  of  the  seventh,  ninth,  tenth,  eleventh,  twelfth,  and  the  motor 
portion  of  the  fifth  cranial  pairs.  It  is  identically  the  same  in  charac- 
ter with  progressive  spinal  muscular  atrophy,  with  which  it  is  often 
associated. 

Etiologry- — Males  and  females  are  about  equally  susceptible  to  this 
disease.  Though  it  has  rarely  been  observed  in  childhood  and  may  be  a 
congenitid  or  teratological  deficiency,  it  usually  ap])ears  after  the  age  of 
thirty.  Occjisionally,  and  then  ordinarily  as  a  part  of  a  more  extensive 
spinal  atrophy,  or  in  association  with  superior  )X)lio-encephalitis,  it  has 
appejire<l  in  successive  generations  or  in  more  than  one  member  of  the 
siime  family.  These  family  ciises  usually  develop  in  early  life.  It  has 
been  attributed  to  exj>osure  to  cold  ;  to  the  ovenise  of  the  mouth-muscles, 
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as  in  players  of  wind-instruments  and  glass-blowers;  to  syphilis,  to 
Bright's  (liBOflse,  and  other  wasting  maladies.  It  may  be  a  part  of 
amyotrophic  lateral  sclerosis.  It  has  appeared  in  tabes  dursalis,  in- 
sular scleroHls,  syringomyelia,  and  followed  descending  degeneration  of 
the  pyramidal  tracts  after  cerebral  lesions.  Knowledge  of  tlie  rOle  of 
toxemia  in  these  chronic  disturbances  is  widening.  Pn^ressive  bul- 
bar palsy  has  been  known  to  follow  lead  intoxication  and  diphtheric 
pt^>isoning.  Often  the  causation  is  entirely  obscure,  but  advances  in  the 
tield  of  auto- intoxication  may  thn»w  light  on  this  darkness. 

Morbid  Anatomy. — The  lesion  is  limited  to  the  unclear  cells  in  the 
lower  half  of  the  bulb.  It  is  practically  symmetrical.  The  hyjx)- 
glossal  nucleus  is  most  severely  affected,  as  a  rule.  The  nuclei  of  the 
true  spinal  accessory,  the  facial,  the  motor  portion  of  the  trifacial,  and 
the  pneunw^stric  are  invaded  with  decreasing  intensity  and  frequency. 
A  degenerative  process  is  found  in  the  nerve-trunks  whose  nuclei  are 
affected  and   their  muscular  terminations    waste.       The  niuscle-fiberB 


themselves  show  corresponding  degeneration  and  alropliic  conditions. 
The  minute  anatomy  is  the  same  as  that  in  progressive  ophtlialmoplcpia 
or  that  of  pn^ressive  spinal  muscular  atrojihy,  to  which  the  reader, 
bearing  in  mind  the  s])ecial  location  of  this  disease,  is  referred.  The 
organic  changes  of  associated  atrophies  and  scleroses  or  of  primarj'  rnn- 
ditions,  such  as  tabes,  syringomyelia,  insular  sclerosis,  and  descending 
cerebral  degenerations  are  at  times  encountered. 

Symptoms. — The  symptoms  begin  insidiously  and  pn^ress  nlowly. 
The  tanffue  is  usually  the  first  affected.  This  is  manifest  in  a  thick- 
ened pronunciation,  particularly  of  the  letters  which  require  definite 
lingual  movements.  Tlie  liiiguodcntals  and  linguopalatnls  (see  table, 
p.  67)  and  the  vowel  "e"aii(l  later  on  the  explosive  labial  sounds  are 
lost.  Finally  speech  is  reduce*!  to  unmodified  hmngeal  noises  that  are 
quite  iininteHigible.  When  the  disease  is  only  slightly  devoloi)cd,  by  an 
effort  the  patient  can  oft^ii  enunciate  clearly  and  the  embamissment  may 
l)e  noticed  only  in  ordinarj-  inattentive  conversation.  The  tongue  also 
progressively  loses  its  muscular  strength  and  range  of  motion  until  it 


L. 


MULTIPLE  PARALYSES  OF  CRANIAL   NERVES.  159 

lies  a  flabby,  inert,  rugose,  atrophic  mass  on  the  floor  of  the  mouth.  It 
loses  its  function  of  maintaining  the  food  between  the  teeth  during  mas- 
tication and  of  carrying  the  bolus  backward  and  thrusting  it  into  the 
pharj-nx  in  efforts  at  swallowing.  It  can  no  longer  be  protruded, 
turned  to  either  side,  rolled  up,  or  hollowed  into  a  gutter.  In  most  of 
the  cases  it  notably  wastes,  but  us  the  atrophy  is  confined  to  the  mus- 
cular portion  of  the  tongue,  the  dermal  covering  appears  too  large  and 
may  even  surest  epidermal  hypertrophy. 

The  lips  are  affected  shortly  after  the  tongue,  and  this  adds  to  the  speech 
difficulty  by  rendering  the  pro- 
nunciation of  the  vowels  "o"  and      

"  u "  uncertain  or  impossible. 
The  labial  consonants  are  lost  as 
above  indicated,  and  little  be- 
sides the  sibilant  "  e "  and  the 
open  vowel  "a"  remain.  Theor- 
bicularis  oris  i^  usually  the  first 
labial  muscle  invaded,  but  all 
of  the  labial  group  are  even- 
tually paralyzed.  Their  nuclear 
a.ss<>cintion  with  the  hy]K)glossiis 
and  their  functional  relationship 
will  In-  n-calknl.  At  first  whist- 
ling ami  blowing  efforts  are 
weakened,  but  finally  the  mouth 
hangs  loaiely,  the  lower  lip 
drooping  away  from  the  teeth, 
and   all    voluntary'   movements 

arc  lost.  This,  with  the  action  and  eventual  contracture  of  the  zygoma- 
tics, serves  to  gwatly  accentuate  the  njisolabial  furrows  and  imparts  a 
demente<l  ap[>canince  to  the  lower  ]K)rtion  of  the  face. 

Out  of  the  drooping,  open  mouth  saliva  drules,  re<iuiring  the  constant 
use  of  a  napkin  or  liandkerchief.  The  quantity  is  sometimes  enormous 
and  always  up]>ears  greater  than  nonual.  When  the  imisuderg  and 
/ifei-j/f/oltln  are  involved,  whicli  is  usually  at  a  late  stage,  but  may  be  an 
initial  <^^ndition,  mastication  is  feeble  or  im[K>ssible.  Finally,  their 
complete  [Mindysis  allows  the  mandible  to  hang  loosely,  increases  the 
opening  of  the  driKiping  mouth  and  the  salivary  overflow.  The  jaw- 
jerk  is  alH>lishe<l  except  in  those  cases  where  sjtastic  symptoms  elsewhere 
point  to  the  association  of  tiic  pyramidal  tracts  in  the  lesion.  It  is 
thou  inereastKi.  The?  lips  usually  show  marked  atrophy  and  are  sensibly 
thinned.  This  is  sonjctinies  obscured  by  the  liitty  deposit,  but  in  the 
tinal  stages  is  pnictieally  a  constant  condition. 

The  iHilnle  tollows  the  li|)s  in  order  of  involvement  in  a  majority  of 
ciises.  Its  loss  of  muscular  tone  is  nianitosted  by  the  na.sal  voice  tones, 
which  al.-ioathls  to  the  lackof  clearness  in  the  pronunciation  of  the  linguo- 
palatals,  and  it  turns  "  |> "  and  "  b  "  into  the  nasal  resonant  "  ni."  When 
the  palate  is  fidly  jKilsic^l  it  hangs  IimiscIv  in  the  pharj'nx  without  reflex 
action  or  voluntary  movement.     As  it  can  no  longer  shut  ofl'  the  nsLsal 
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spaces,  fluids  often  regurgitate  through  the  nose,  and  even  food  masses 
may  be  forced  into  the  nasal  fossse, 

Wiien  the  pharynx  is  involved,  the  difficulties  of  swallowing  reach 
their  maximum.  Food  is  now  prone  to  enter  the  respiratory  tract  and 
a  violent;  fatiguing,  and  alarming  cough  is  often  produced.  The  danger 
of  pulmonary  engorgement,  aspiration  pneumonia,  and  heart-failure  is 
intensified  by  the  pneumogastric  weakness  that  is  often  present.  Alimen- 
tation becomes  so  difficult  that  the  esophageal  tube  must  be  used  or  the 
patient  must  be  fed  by  the  bowel.  To  these  difficulties  is  added,  sooner 
or  later,  a  paralysis  of  the  larynx.  The  adductors  are  usually  most 
affected  and  the  glottis  stands  wide  open,  serving  neither  the  purposes 
of  phonation  nor  protection  to  the  trachea  against  the  entrance  of  foreign 
material.  In  very  rare  cases  unilateral  or  bilateral  abductor  palsy  is 
found,  and  in  the  latter  case  inspiratory  stridor  indicates  the  dangerous 
respiratory  difficulty.  Both  pharyngeal  and  laryngeal  reflexes  are 
abolished.  The  voice  is  extinguished.  Failing  respiratory  and  cardiac 
actions  lead  to  a  fatal  termination,  which  may  come  suddenly  at  any 
period  of  the  disease.  It  is  often  induced  by  aspiration  pneumonia  or 
caused  by  suffocation  due  to  blocking  of  the  respiratory  passage  by  a 
mass  of  food. 

The  pulse  is  likely  to  become  frequent,  weak,  and  irregular.  True 
anginal  attacks  are  not  infrequent.  Syncope  may  occur  and  prove  fatal. 
The  pneumogastric  involvement  further  shows  itself  in  a  feebleness  of 
respiration,  so  that  coughing  and  other  active  expiratory  efforts  become 
almost  impossible,  adding  greatly  to  the  danger  of  choking  and  to  the 
general  discomfort  of  the  patient.  It  is  somewhat  remarkable  that 
polyuria  and  glycosuria  are  seldom  encountered.  The  controlling 
centers  in  the  bulb  are  in  close  proximity  to  those  invaded  by  this 
disease.  It  will  l>e  noticed  that  the  nuclei  selected  are  purely  motor  and 
trophic,  and  that  the  disease  spreads  not  so  much  by  contiguity  as  along 
lines  of  associated  function.  This  is  one  of  the  distinctive  habits  of  the 
disease,  and  serves  here,  as  in  other  progressive  maladies  of  the  cerebro- 
spinal axis,  to  draw  earnest  attention  to  this  factor  in  the  study  of  every 
case. 

The  electrical  examination  of  the  atrophic  muscles  presents  consider- 
able difficulty,  excepting  in  the  lower  face  and  the  masseters.  The 
changes  found  are  pmctically  a  quantitative  reduction  to  all  currents  as 
fiber  after  fiber  disappears.  The  reaction  of  degeneration  is  wanting. 
The  reflexes  are  diminished  in  a  degree  proportional  to  the  atrophy,  ex- 
cepting in  those  eases  in  which  the  disease  early  involves  the  pyramidal 
tracts.  Sensation  is  not  markedly  affected,  nor  is  the  sense  of  taste  notably 
disturbed  in  pure  cases.  The  temperature  remains  uninfluenced  through- 
out, save  by  intercurrent  accidents. 

Course. — ^The  disease  is  one  of  insidious  onset  and  its  steadily  progres- 
sive course  is  chftracteristic.  In  a  few  exceptional  cases  the  progress  of  the 
disease  presents  intermissions,  but  remissions  are  practically  unknown. 
The  duration  of  the  malady  from  inception  to  fatal  termination  may  be 
roughly  stated  as  from  one  to  five  years.  Ix^yden  reports  one  case  of 
seven  years'  duration,  but,  on  the  other  hand,  intercurrent  maladies  and 
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the  suffocative,  cardiac,  and  pulmonary  accidents  to  which  the  disease 
lays  the  patient  liable  may  cut  life  short  at  any  moment.  The  increas- 
ing feebleness  and  malnutrition  at  the  same  time  add  to  the  gravity  of 
the  situation.  As  above  indicated,  the  disease  first  manifests  itself  in 
the  tongue  and  progressively  invades  the  lips,  pharynx,  palate,  masti- 
cators, and  larynx.  This  is  a  usual  sequence,  but  not  a  necessar^'^  one. 
Any  modification  of  it  may  be  presented.  The  encroachments  of  related 
nuclear  disease  at  lower  and  higher  levels  give  rise  to  different  trains 
of  symptoms,  which,  however,  in  their  full  development  furnish  very 
similar  pictures.  The  course  pursued  in  any  given  case  can  be  under- 
stood by  reference  to  the  anatomical  and  especially  to  the  functional 
relationship  of  the  bulbar  nuclei.  The  occurrence  of  a  bronchitis, 
bronchopneumonia,  angina  pectoris,  or  of  suffocative  attacks  is  often  of 
fatal  import. 

Diagrnosis. — The  diagnosis  of'  a  well-developed  and  unmixed  case 
presents  little  difficulty.  The  course  of  the  disease  is  of  the  first  impor- 
tance. The  facies  can  hardly  be  mistaken.  Palsy  of  both  facial 
nerves  gives  rise  to  feebleness  of  the  lips,  but  the  upper  part  of  the  face 
does  not  escape  and  glossopharyngeal  symptoms  are  lacking.  Diph- 
theric palatal  palsy  may  raise  a  doubt  unless  tlie  clinical  history  of  the 
infection  is  available.  In  this  condition  the  lips  and  tongue  escape,  the 
onset  is  somewhat  abrupt,  and  the  usual  course  is  toward  recovery. 
Great  difficulty  may  be  presented  in  cases  of  multiple  neuritis,  but  in 
them  we  have  sensory  disturbances,  the  reaction  of  degeneration,  and 
marked  symptoms  in  the  extremities.  When  secondary  to  tabes,  insular 
sclerosis,  syringomyelia,  and  amyotrophic  lateral  sclerosis,  the  highly 
characteristic  symptoms  of  these  various  diseases  are  prominent.  As 
an  extension  process  from  the  cord  upward,  or  from  the  ocular  nuclei 
downward,  its  development  is  preceded  by  the  well-marked  evidence 
of  these  prior  states,  which  persist  and  increase  during  the  evolution  of 
the  bulbar  paralysis.  The  greatest  diagnostic  difficulty  is  presented  by 
cases  of  the  pseudobulbar  paralyses. 

Treatment. — In  pure  polio-encephalitis  inferior  chronica  the  prog- 
nosis is  fatal.  Curative  treatment  is,  therefore,  out  of  the  question, 
but  much  can  be  done  to  alleviate  the  distressing  condition  of  the 
patient  and  to  obviate  the  laryngeal,  pulmonarj%  and  nutritive  dan- 
gers that  threaten  him  with  suffocation,  asphyxiation,  pneumonia,  and 
inanition.  The  hypersecretion  of  saliva  may  be  checked  by  atropin, 
which  also  furnishes  a  reliable  heart-stimulant.  The  stomach-tube  and 
rectid  alimentation  are  our  means  to  avoid  strangulation  and  to  secure 
nutrition.  Recourse  to  tracheotomy  may  be  had  in  abductor  lar^'ngeal 
jMiralysis.  Electricity  is  of  use  in  exercising  the  muscles  of  the  face, 
t4)ngue,  and  gullet.  The  faradic  current  is  sufficient.  The  large,  indif- 
ferent elcK'tnxle  may  be  placed  on  the  back  of  the  nwk,  and  a  smaller, 
active  electHnle  is  then  brought  into  contact  with  the  li))s,  masseters,  and 
t4)ngue».  \\y  placing  it  over  the  ponumi  adami  swallowing  efforts  are 
inductnl.  Care  nuist  be  exercised  not  to  fatigue  muscles  already  wa8te<l. 
Knergetic  courses  of  silver,  ergot,  phosphorus,  zinc,  picrotoxin,  and 
menniry  are  nientiontHl  only  to  condemn  them,  and  anything  else  tliat 
11 
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pulls  down  the  waning  strength  of  the  patient  must  be  avoided.    Tonics, 
rest,  and  strengthening  measures  are  of  value. 

Acute  bulbar  palsy,  or  cua^uie  bulbar  myelitis,  is  due  to  the  same 
infections  that  set  up  acute  myelitis.  It  may  furnish  the  terminal  stage 
of  the  chronic  form,  or  it  may  result  from  an  upward  extension  of  a 
cord-lesion.  The  symptoms  with  which  we  are  familiar  in  the  chronic 
variety  are  rapidly  evolved  and  often  associated  with  febrile  disturb- 
ances, headache,  and  somnolence.  As  the  disease  gains  the  pneumo- 
gastric  nuclei,  death  becomes  imminent  and  results  through  respiratory 
failure. 

Combined  Forms  of  Polio-encephalitis. — The  various  combi- 
nations of  chronic  superior  and  inferior  polio-encephalitis  by  extension 
have  been  alluded  to  in  describing  them  separately.  In  some  very  rare 
cases  the  nuclear  invasion  falls  upon  upper  and  lower  cranial  nuclei 
practically  at  once.  The  resulting  picture  is  an  aggregate  of  the  simpler 
ones.  From  their  vital  nature,  the  presence  of  pneumogastric  symptoms 
dominates  the  outlook. 

Pseudobulbar  Paralyses. — ^These  are  (1)  organic  and  (2)  asthe- 
nic. The  organic  variety  is  due  to  more  or  less  symmetrical  lesions 
involving  the  posterior  group  of  cranial  nerves  at  any  point  from  their 
cortical  centers  to  their  peripheral  trunks.  We  distinguish  a  cerebral 
form  due  to  bilateral  cortical  or  subcortical  vascular  lesions.  The  onset 
is  abrupt,  and  usually  developed  in  two  stages.  A  hemiplegic  or  apo- 
plectic case  presents  a  second  stroke,  this  time  from  a  lesion  in  the  sound 
hemisphere,  and  the  bulbar  palsy  is  at  once  established  or  completed. 
It  is  only  very  rarely  limited  to  the  parts  definitely  elected  by  true 
bulbar  palsy,  does  not  present  the  atrophy  or  degenerative  reactions,  and 
the  reflexes  are  retained  or  exaggerated.  A  radicular  form  follows  acute 
bulbar  myelitis  and  hemorrhage  into  or  softening  of  the  bulb.  These 
are  rare  affections  of  sudden  onset.  The  lesion  does  not  spare  the  motor 
tracts  for  the  limbs,  and  other  bulbar  functions  do  not  escape.  Tumor 
may  similarly  produce  a  pseudobulbar  palsy,  but  the  distinctive  symp- 
toms of  an  intracranial  growth — headaches,  vomiting,  vertigo,  and  pap- 
illitis— are  added.  A  basilar  foi^i  is  occasioned  by  tumors  of  the  base 
and  basilar  meningitis,  especially  of  the  syphilitic  variety.  A  pseudo- 
bulbar paralysis  of  this  form  is  among  the  greatest  rarities,  for  obvious 
anatomical  reasons.  Finally  we  have  a  neuritic  form.  This  is  usually 
only  a  part  of  a  more  widely  distributed  or  multiple  neuritis. 

Asthenic  Bulbar  Paralysis  {Myasthenia  Gravis), — This  disorder, 
as  described  by  Striinipell,^  may  miniie  chronic  polio-encephalitis  in- 
ferior very  closely,  but  is  never  so  definitely  limited  to  the  cranial  nerves. 
Previous  to  his  communication  a  similar  case  was  reported  by  Jolly,* 
under  the  title  of  "  Myasthenia  Gravis  Pseudoparalytira.''  Since  that 
time  cases  have  been  reported  by  Murri,^  Pineles,*  Bruns,^  Collins,* 
Hallervorden,^  Kojewnikoff,^  and  many  others. 

1  "Dcut.  Z?it.  f.  Ncrvenheilk./'  Bd.  8. 

»  "Berlin,  klin.  Wochens.,"  Jan.  7,  1895.  »  "Policlinico,"  vol.  ii,  1805. 

*  "Wien.  Jahrbuch  f.  Psychiat.,"  vol.  xiii.  ^  Schmidt's  •'Jahrbuch,"  1896. 

«  "Internat.  Med.  Mag.,"  April,  1896.  '  ''Archiv  f.  Psychiatrie,"  vol.  xxviii. 

»  "Deut.  Zeit.  f.  Nervenheilk.,"  Nov.,  1896. 
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The  condition  in  several  instances  has  terminated  fatally;  but  no 
changes  in  the  bulbar  nuclei  were  discovered.  Apparently  the  deficit 
or  toxic  effect  had  not  reached  a  degree  sufficiently  intense  to  produce 
cell-changes  that  were  observable  under  ordinary  methods  of  examina- 
tion. In  a  case  reported  by  Widal  and  Marenesco,^  disintegration  of 
the  chromophilic  elements  was  demonstrated  by  the  Nissl  and  Marchi 
methods.  Goldflam^  found  widespread  and  decided  changes  in  the 
muscles.  This  case  and  one  reported  by  Long  and  Wicki  presented 
preceding  chronic  pulmonary  septic  conditions,  and  this  association  is 
probably  not  uncommon.  The  asthenia  of  phthisis  pulmonalis  may  run 
into  a  grave  myasthenic  condition,  as  I  have  seen  in  one  case  which  pre- 
sented all  the  characteristic  bulbar  features.  Laquer  and  Weigert  have 
also  noted  widespread  changes  in  the  muscles  apparently  secondary  to 
thymus  disease.  Laquer  reports  a  case  followed  by  progressive  spinal 
muscular  atrophy.  Senator^  suggests  a  relationship  to  various  depraved 
blood  states.  Remak  refers  to  a  case  of  associated  Graves'  disease. 
Feinberg  reports  a  case  in  which  stercoremia  was  present  and  the  asthenic 
symptoms  retreated  upon  its  relief.  A  persistent  and  enlarged  thymus 
gland  has  been  found  so  frequently,  generally  in  association  with  wide- 
spread intramuscular  infiltration  of  cells  of  a  lymphoid  character,  that 
more  than  a  casual  relation  seems  to  be  implied  between  the  myasthenia 
and  the  glandular  state.  Von  Ketly,*  after  a  study  of  134  cases  with  42 
autopsies  collected  from  the  literature,  concludes  that  a  neuropathic 
heredity  is  practically  the  only  common  antecedent,  that  the  nervous 
system  is  intact,  and  that  the  muscles  are  the  seat  of  the  disease,  which  is 
the  result  of  some  auto-intoxication,  Csiky*  finds  that  the  reported 
cases  of  this  lymphoid  state  may  be  divided  H)  into  such  as  present  a 
primary  tumor  in  some  part  of  the  body  ana  (2)  those  which  have  no 
such  association.  The  second  group  is  much  the  larger.  The  idea  that 
the  widely  distributed  lymphoid  deposits  are  metastatic  is  practically 
untenable^  in  view  of  the  fact  that  they  are  limited  to  the  muscles  and 
never  found  in  any  other  tissues. 

The  paralysis,  which  comes  on  more  or  less  insidiously,  e8])ecially 
involves  the  tongue,  lips,  and  pharynx,  but  the  eyes  and  extremities  are 
also  affeoteil  to  a  certain  degree,  and  sometimes  very  decidedly,  and  weak- 
ness of  the  muscles  of  the  nec^k  is  a  notable  symptom.  Ptosis  is  commonly 
encountered  early.  Usually,  indeed,  the  myasthenia  is  general.  Fibril- 
lary twitching  is  wanting,  and  the  reflexes  are  not  disturl)ed,*  except- 
ing that,  if  repeatedly  elicited,  they  tend  to  fail  through  the  induced 
muscular  fatigue.  Electrical  responses  are  only  minlified  by  the 
fatigue  induced  by  their  rejK»tition,  j>resenting  the  myasthenic  reaction, 
especially  to  the  faradic  current.  It  is  found,  as  in  buli)ar  paralysis, 
that  rest  seems  to  impmve  the  paralytic  features,  but  that  the  muscles 
involved    show   an    extraordinary    susceptibility    to    fatigue.       Jolly's 

»  "Pre«8e  m^.,"  April  14,  1897. 

»  "  Neurol.  Ccntralbl.,"  Feb.  1,  1902. 

>  "  Berlin,  klin.  Wochens.,"  1899. 

*''l)eut.  Zeit.  f.  Nervenheilk.,"  Nov.,  1900,  IM.  31. 

^"Deutsch.  Zeits<'hr.,''  W\.  37,  j>aj?e  17."). 

•  Oppenheim,  **  Myeslhenisclie  Paraly.se,"  Ik'ilin,  1901. 
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case  showed  regular  muscular  exhaustion  uuder  electrical  stimulus, 
and  this  has  been  generally  fuund  in  other  cases.'  In  some  iostaDces 
there  is  a  tendency  to  improve  and  to  relapse,  as  in  the  case  of  Collins, 
in  which  case  the  special  senses  of  sight  and  hearing  also  showed  rapid 
exhaustion.  E.  F.  Buzzard,'  in  a  study  of  five  cases,  noted  decided 
sensory  disturltances  of  a  tal>etic  distribution  in  one,  and  fleeting  areas 
of  paresthesia  and  analgesia  in  others.  Ljocalized  atrophies  are  also  pos- 
sible and  certain  changes  in  the  muscle  fibers  indicate  early  amyotrophic 
conditions.  In  all  his  cases  various  muscles  and  organs  showed  lymph- 
ocytic infiltration,  though  thymus  glandular  anomalies  were  not  always 
present.     Mental  disturbance  of  a  mild  order  has  also  been  encountered. 
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The  condition  is  marked  essentially  by  asthenia,  affecting  particularly 
the  motor  apparatus.  The  prognosis  is  grave,  as  a  fair  proportion  of 
the  cases  terminate  fatally  through  asphyxia.  In  the  treatment,  rest  is 
advised  with  correction  of  any  toxic  or  septic  factor  that  may  be  dis- 
covered. The  free  administration  of  strychnia  is  probably  harmful.  I 
have  seen  the  tendon  reflexes  repeatedly  disappear  under  its  use  by  the 
hypodermatic  method,  returning  regularly  upon  its  withdrawal. 


PART  m. 
DISEASES  OF  THE  BRAIN  PROPER. 


CHAPTER  I. 

THE  CEREBRAL  CX)RTEX— LOCALIZATIOR 

General  Considerations. — The  subject  of  localization  of  function  in 
the  cerebral  cortex  has  attained  great  importance  and  its  literature  vast 
proportions.  The  practical  considerations  will  be  briefly  and  somewhat 
dogmatically  set  forth.  Many  points  are  still  under  debate,  awaiting 
further  experience  and  exi)eriment,  and  some  of  these  problems  it  is 
likely  will  never  reach  solution.  It  is  well  determined  that  there  is  a 
definite  area  of  the  cortex  that  is  closely  associated  with  motor  func- 
tions. As  a  working  scheme  we  may  consider  that  motion  is  represented 
in  three  levels :  First,  in  the  gray  matter  of  the  spinal  cord ;  second,  in 
the  Rolandic  area  of  the  cortex  ;  third,  in  the  highest  level  of  conscious 
thought,  probably  in  the  frontal  region  of  the  brain.  The  spinal  level 
may  be  considered  that  of  reflex,  vegetative  automatism,  the  Rolandic 
level  that  of  motor  combinations,  and  the  frontal  area  that  of  conscious, 
selective,  and  intelligent  action.  Thus,  destruction  of  the  highest  level 
leaves  automatic  action  practically  unimpaired,  as  in  the  experiments  of 
Goltz,  who  removed  the  entire  cerebrum  of  dogs  without  depriving  them 
of  muscular  motion  or  b<Klily  function.  In  the  automatism  of  dementia 
the  motor  combinations  are  likewise  pre>5erveil.  The  mid-level,  the 
Rolandic  region,  may  be  destroyed,  leaving  consciousness  of  volitional 
motions  and  the  will  to  execute*  them,  but  the  cortical  mechanism  of 
their  muscular  production  is  gone,  and  they  default,  as,  for  instance,  in 
motor  aphasia.  If  the  lowest  or  spinal  level  l)e  destroyed,  the  mind 
and  the  memory  organ  have  lost  their  tool  and  jieripheral  jmralysis 
obtains.  All  thought  contains  the  two  ideas  of  motion  and  sensation. 
They  cannot  be  separated,  and  without  them  consciousness  is  impa*<sible. 
Indeed,  they  are  in  a  certain  sense  identical.  Motion  is  to  the  mind 
but  the  sensation  of  a  change  of  position,  and  sensation  is  only  the 
recognition  of  variations  of  motion.  The  flutist,  by  laln^rious  conscious 
eflbrt,  establishes  motor  faculties  in  his  centnil  gyri  which  can  subse- 
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quently  be  called  into  operation  by  the  will  with  a  rapidity  of  which 
conscious  thought  is  incapable.  The  new-born  child  can  hardly  direct 
its  hand  to  its  face,  but  very  rapidly  develops  a  coordinate  motor  con- 
trol of  this  act  in  the  motor  cortex  that  thenceforward  is  easily  recalled 
or  subconsciously  repeated.  In  the  spinal  levels  single  muscles  or  groups 
of  muscles  are  represented.  In  the  motor  cortex  coordinate  and  func- 
tionally associated  movements  are  located,  and  in  the  highest  level 
resides  their  volitional  control  and  the  power  to  recall  and  select  them. 

If  these  propositions  are  true  in  any  degree,  we  would  expect  a  neigh- 
boring relation  of  motion  and  sensation  in  the  cortical  representation, 
and  this  is  no  doubt  the  case.  It  is  more  than  probable  that  sensation  is 
represented  bilaterally  in  the  cerebral  cortex  more  completely  than  unilat- 
eral motion,  and  is  consequently  less  modified  by  one-sided  cerebral  dis- 
ease. 

The  inharmonious  views  variously  entertained  relative  to  sensory 
depots  in  the  cortex  may  be  partially  reconciled  if  we  consider  the  sensori- 
motor zone  as  a  midway  station  for  sensation  as  well  as  motion  and  con- 
ceive of  a  higher  cortical  sensory  level. 

The  motor  cortex  is  anatomically,  or  rather  histologically,  divided 
into  from  three  to  eight  layers  by  various  investigators.  The  important 
fact  is  brought  out  by  all  that  the  superficial  layers  are  granular,  and 
that  the  cells  become  progressively  larger  and  more  completely  differ- 
entiated as  we  descend,  until,  in  the  lower  strata  of  the  motor  region, 
the  cells  correspond  in  appearance  to  the  multipolar  pyramidal  elements 
of  the  motor  horns  in  the  spinal  cord.  The  cortical  cells  are  practically 
all  present  at  birth,  and  the  development  and  growth  of  the  brain 
depend  mainly  upon  the  increase  in  their  dendritic  processes  and  the 
fibrous  feltwork  that  supports  them.  It  is  now  generally  believed  that 
the  interrelation  of  these  cells  is  due  not  to  actual  continuity  of  their 
processes,  but  merely  to  their  interlacing  and  apposition.  The  con- 
ditions, apparently,  which  best  favor  the  transmission  of  nervous  in- 
fluence and  the  functioning  of  nerve-cells  would  be  close  filamentous 
apposition.  Withdrawal  of  contact  might  serve  as  an  insulating  and 
inhibiting  measure,  a  theory  strongly  supported  in  some  quarters,  but 
as  yet  only  a  theory.  The  nuclei  of  these  cells  are  now  considered  as 
only  dominating  their  nutrition,  and  not  otherwise  essential  to  their 
activity,  which  is  relatively  the  same  at  the  dendritic  periphery  as  in 
the  cell-bodv. 

Movements  dependent  upon  paired  muscles,  such  as  those  of  the 
trunk,  are  rarely  abolished  by  unilateral  brain  disease.  Those  of  a 
specialized  and  one-sided  chanicter,  however,  may  be  completely  inhib- 
ited by  unilateral  disease  of  their  cortical  centers.  Thus,  the  fronti\lis  is 
rarely  affected  in  cortical  hemiplegia,  while  the  unilaterally  acting  mus- 
cles of  the  lower  part  of  the  face  are  usually  paretic  in  this  condition. 
It  is  an  acceptable  proposition  that  all  skeletal  muscular  activity  is  bi- 
laterally represented,  and  it  is  also  true  that  all  unf^aired  muscles  and 
their  coordinate  activities  are  more  particularly  controlled  by  the  oppo- 
site half-brain.  The  acquireil  faculty  of  speech,  however,  and  the  nu- 
merous motor  and  sensory  functions  associated  with  it,  are  almost  always 
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mainly  represented  in  the  left  cortex  in  right-handed  individuals.  The 
superior  weight  and  development  of  the  left  half-brain  is  probably 
largely  attributable  to  its  better  nutritive  supply  through  the  arrangement 
of  the  vessels  at  the  aortic  arch  and  the  larger  caliber  of  the  left,  carotid. 
This  induces  right- ha udcdnesgj  which  in  time,  no  doubt,  retroactively  in- 
creases the  functional  activity  of  the  left  cortex.  At  the  same  time 
the  left  hemisphere  becomes  potentially  greater,  more  acquisitive,  and 
therefore  largely  the  seat  of  acquired  muter  and  sensory  education,  which 
ID  turn  increases  its  growth.     It  is  probable  that  some  overflow  occurs 
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in  most  brains,  so  that  automatic  emotional  and  expletive  expressions 
either  come  to  be  located  in  the  right  brain  or  their  frequent  repetition 
sufficiently  c<lueates  the  right  cortex  to  enable .  them  to  be  recalled 
through  it»  agency  when  tlie  left  centers  are  cut  off.  Similarly,  if  speech 
contntl  \k  lost  to  the  loft  half-brain,  the  right,  especially  in  young  per- 
sons, may  be  in  turn  educated  to  take  its  place  in  large  measure.  It  is 
worthy  of  consideration  whetlier  the  whole  conscious  and  unconscious 
tendency  of  education,  liabit,  custom,  and  practice  to  make  all  men  right- 
hfln<le<]  ifi  not  a  serious  mistake.  It  seems  |>Iuusible  that  sliould  left- 
handedness,  or  rather  ambidexterity,  be  assiduously  cultivated  in  chil- 
dren, the  two  hemispheres  of  the  brain  miglit  enjoy  a  greater  equality 
and  the  individual  secure  not  only  amplified  muscular  control,  hut  a 
certain  lessencfl  liability  to  aphasia  and  lieniiplegic  losses. 

Motor  Cortical  Localization. — The  human  cerebral  motor  cortex 
has  l:)een  mapped  out  with  fair  uniformity  by  numerous  investigators, 
FoUowing  the  lines  laid  down  by  Ferrier,  Schaefer,  and  Horsley, 
originally  based  nimn  ex})eriineiits  on  the  monkey,  the  results  of  lixal 
lesions  iu  man  and  actual  stimulation  of  the  liuman  cortex  by  eleitricity 
have  given  a  fair  degree  of  precision  to  the  outlines  of  llie  motor  area. 
Comparing  figures  67  and  08,  we  may  see  that  all  skclctal-muscle  group 
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are  represented.  Such  outlines  must  be  taken  as  su^^estive  rather  than 
actual.  There  is  no  sharp  boundary  between  the  adjoining  centers,  and 
these  fields  overlap.  The  dippings  of  the  sulci  also  serve  to  interfere 
with  sharp  limitatioDs  of  the  cortical  areas  and  obstruct  the  experimental 
stimulation  of  individual  movements.  Every  muscular  movement,  ap- 
parently, has  a  locus  of  principal  or  major  representation  in  the  cortex, 
but  such  a  movement  is  so  wrapped  up  with  other  coordinate  movements, 
and  80  widely  related  functionally,  that  its  representation  in  a  minor  de- 
gree may  spread  over  great  areas.  The  thumb,  for  instance,  is  princi- 
pally represented  in  a  given  small  cortical  center,  but  the  prehensile 
action  of  the  thumb  is  related  to  the  grasp  of  the  fingers,  the  fixation 
of  the  wrist,  the  rigidity  of  the  whole  upper  extremity,  and  even  to 
action  of  tlie  trunk  and  lower  limbs  in  strongest  efforts,  during  which 
the  opposite  members  also  come  into  play. 


The  most  recent  investigation  of  cortical  localization  in  anthropoids 
by  Sherrington  and  Griinhaum.  and  the  histological  studies  of  A.  W. 
Campbell,^  indicate  that  the  true  motor  region  of  the  cortex  is  much  less 
extensive  tluin  was  formerly  thought.  The  functional  groups  of  skeletal 
muscles  are  represented  in  the  precentral  or  ascending  frontal  convolu- 
tion from  the  lower  end  of  Rolando's  fissure  up  to  the  midline  of  the  brain, 
and  to  a  slight  extent  on  the  mesial  surface  of  the  hemisphere,  in  a  con- 
tinuous narrow  zone.  The  bottom  of  the  fissure  of  Rolando  sharply 
hoimtis  the  motor  area  behind,  and  it  extends  forward  not  to  exi-eed  the 
width  of  the  preccntral  gjTc. 

Liepnmu  -  and  Wilson '  have  shown  conclusively  that  the  nbilitv  to 
perform  skilled  movements  with  the  limlw  rtvidcs  in  the  first  and  second 
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cx)n volutions  of  the  left  side.  Their  destruction  results  in  a  loss  of  such 
motions,  called  apraxia,  analogous  or  identical  with  motor  aphasia  and 
agraphia.     This  state  may  be  unattended  by  any  evidence  of  paralysis. 


Fig.  68.— Functioual  areas  of  the  mesial  surface  of  tlie  left  hemisphere  (after  Campbell). 

At  the  branching  of  the  fissure  of  Sylvius  motions  of  the  tongue  and 
platysnia  are  repn«ented,  and  immediately  above  them  the  muscles  of 
the  face — first  the  lower,  then  the  upper,  face  parts.     Next  in  order  we 


Fig.  69. — Kt>latioii»  of  i»ody  to  cortical  areas. 


encounter  finger ,  wriufy  elboir^  and  nhouldcr  movements  ;  then  tho^o  of  the 
trunk  J  and  highest  of  all  those  of  the  lower  extremitijy  which  lap  over  the 
mesial  margin  of  the  hemisphere. 
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In  front  of  the  centers  for  the  tongue  and  mouth  parts^  in  Broca's 
convolution,  the  third  left  frontal,  motor  vocal  speech,  is  principally  rep- 
resented. In  left-handed  individuals  this  motor  function  is  located  on 
the  right  side  of  the  brain. 

If  we  take  the  Roland  ic  area,  from  the  superior  margin  of  the  half- 
brain  to  the  Sylvian  fissure,  and  divide  it  into  fifths  by  horizontal  parallel 
lines,  the  face  occupies  the  lowest  two-fifths,  the  upper  extremity  the 
next  two-fifths,  and  the  trunk  and  lower  extremity  the  highest  and  re- 
maining fifth. 

Sensory  Cortical  Localization.— The  impossibility  of  accurately  de- 
termining sensory  disturbances  in  animals  is  one  of  the  major  reasons  for  the 
confusion  that  exists  regarding  the  cortical  representation  of  this  function. 
Now  that  the  unipolar  method  of  stimulation  is  being  adopted  and  the 
comparative  insensitiveness  of  the  brain  has  been  proven  we  may  expect 
definite  records  on  many  points  of  cortical  function  through  observation  on 
the  human  cortex  of  conscious  subjects.  The  postcentral  convolution, 
according  to  Campbell,  and  a  large  portion  of  the  parietal  area,  present  the 
histology  of  sensory  cortical  structures.  There  is  a  large  mass  of  clinical 
observations  to  indicate  that  this  portion  of  the  cortex  has  sensory  func- 
tion, though  Bergmark  *  is  disposed  to  limit  it  solely  to  tlie  post-central 
convolution.  Stereognosis,  a  complicated  sensory  function,  is  located  in 
this  region,  and  backward  and  below  in  the  region  of  the  angular  gyre 
of  the  parietal  lobe  on  the  left  side  we  confidently  locate  the  cortical 
representation  of  visual  functions. 

Vision. — The  optic  radiations  arising  from  the  outer  geniculate  body 
and  in  the  neighborhood  of  the  quadrig^mina  stream  backward  into  the 
occipital  lobe  and  reach  the  cortex  at  its  apex.  It  may  now  be  accepted 
that  half-vision  is  represented  at  this  location, — namely, — that  the  cor- 
responding half  of  each  retina  is  subserved  by  the  occipital  cortex  of  the 
same  side  (see  Fig.  29).  The  investigations  of  Henschen  and  others 
indicate  that  the  macula  is  represented  in  each  occipital  cortex  in  more 
or  less  complete  degree.  It  thus  results  that  ablation  or  destruction  of 
one  occipital  lobe  produces  double  homonymous  hemianopsia.  In  this 
condition  the  macula  is  regularly  spared,  as  it  is  sufficiently  supplied  by 
the  opposite  lobe.  It  is  likely  that  the  half-retina  may  be  further 
divided  into  irregular  and  varying  upper  and  lower  quadrants,  with 
localized  cortical  representation.  It  is  indicated  by  some  clinical  cases 
that  the  fibers  in  the  optic  radiation  which  serve  the  upper  quadrants 
are  above  those  for  the  lower,  and  that  the  macular  fibers  are  placed  be- 
tween them.  Altogether  they  make  a  bundle  about  a  centimeter  thick, 
passing  horizontally  backward  at  the  level  of  the  second  temporosphe- 
noidal  gyre.  They  finally  reach  the  apical  occipital  cortex,  and  seem  to 
have  their  maximum  field  in  the  neighborhood  of  the  calcarine  fissure  on 
the  mesial  surface  of  the  lobe,  over  all  of  which  half-vision  is  repre- 
sented to  some  extent. 

Higher  visual  coordinating  and  combining  centers  no  doubt  exist, 
and  probably  are  in  the  angular  gyre  of  the  parietal  lobe,  where  Ferrier 
first  placed  vision.     Functions  related  to  printed  speech  are  probably 

1 "  Brain,"  1910. 
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located  here  in  particular  and  on  the  left  side  alone.  Destruction  of  the 
left  angular  gyre,  therefore,  produces  word-blindnesSy  and  destruction  of 
both  angular  gyri  produces  mind-blindnessy  all  objects  failing  recognition. 

Hearing  is  subserved  by  the  first  and  slightly  by  the  second  tem- 
poral convolutions,  which  are  in  relation  with  both  ears.  It,  therefore, 
requires  bilateral  destruction  of  the  gyri  to  produce  complete  cei*ebral 
deafness.  Functions  related  to  the  reception  of  spoken  words  are 
apparently  represented  in  the  posterior  two-thirds  of  the  first  and  second 
temporal  gyri  on  the  left  side.  When  this  area  is  destroyed,  the  right- 
handed  patient  becomes  word-deaf. 

Smell  and  taste  are  presumably  located  in  the  cortex  of  the  median 
surface  of  the  temporal  lobe,  smell  in  the  uncinate  convolution,  and  taste 
below  it  in  the  fourth  temporal.  Broca,  and  after  him  Zuckerkandl, 
located  smell  throughout  the  limbic  lobe,  but  Ferrier  and  later  investi- 
gators are  disposed  to  confine  it  to  the  uncinate  gyre  and  the  hippocampal 
region.  The  recorded  cases  bearing  upon  the  locations  of  smell  and  taste 
are  extremely  few  and  not  convincing.  The  region  is  not  oft«n  affected 
by  limited  lesions.  A  few  hemiplegics  lose  smell  in  the  nostril  opposite 
a  lesion  which  involves  the  temporal  lobe.  Lesions  of  the  tip  of  the 
temporal  lobe  have  also  been  found  in  epileptics  who  had  a  gustatory 
aura  or  one  of  smell.  Insane  hallucinations  of  smell  have  been  related 
to  disease  in  this  portion  of  the  brain. 

Cortex  of  Unknown  Function. — Examination  of  the  diagrams 
(Figs.  67,  68)  will  at  once  indicate  that  the  cortex  of  unknown  function  is 
much  greater  on  the  right  than  on  the  left  side,  owing  to  the  fact  that  speech 
finds  its  representation  almost  solely  in  the  left  brain.  In  the  frontal 
area,  anterior  to  the  motor  zone,  it  is  customary  to  locate  the  higher  psy- 
chical functions.  While  it  is  true  that  this  region  may  be  largely  de- 
stroyed by  injury  or  disease  without  producing  localizing  symptoms, 
there  is  a  rapidly  growing  number  of  cases  indicatfng  that  mental  and 
moral  obliquities  are  usually  the  sequence  of  such  lesions.  Ablation  of 
the  prefrontal  region  in  dogs  and  monkeys  induces  a  change  of  charac- 
ter, of  disposition,  of  behavior,  that  is  clearly  recognizable.  In  men 
with  prefrontal  brain  injur}',  mental  sluggishness,  want  of  attention, 
diminished  memorj^  loss  of  energy  and  of  self-control,  are  noted  with 
more  than  coincidental  frequency.  The  upper  and  posterior  parietal 
regions,  a  portion  of  the  temporal  cortex,  and  the  island  of  Reil  are 
still  unaccounted  for.  These  are  known  as  regions  of  latent  lesions — 
of  lesions  which  do  not  necessarily  produce  symptoms. 

Craniocerebral  Topography. — It  is  very  necessary  in  many  cases 
of  brain  disease  to  locate  the  underlying  cortex,  either  for  the  purpose 
of  operation  or  to  determine  the  relation  of  scalp  wounds,  depressed 
fractures,  and  other  tniumata,  to  the  cortex.  No  brain  presents  sym- 
metrical hemispheres,  consecjuently  we  can  not  expect  a  close  resem- 
blance l)etween  the  brains  of  different  individuals.  There  are  also 
variations  for  sex,  age,  and  boily-weight.  Very  often  there  are  super- 
numerarv  or  unusual  convolutions  on  one  or  both  sides.  A  number  of 
methods  have  been  devised  by  Keid,  Horsley,  Hare,  and  others,  to  map 
out  on  the  s(«lp  the  underlying  cortical  areas.     They  all  have  valuable 
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features;  but  if  you  apply  a  number  of  them  to  the  same  head,  so  im- 
portant a  landmark  as  the  Sylvian  fissure  will  be  variously  defined. 
Absolute  exactness,  for  the  reasons  already  indicated,  is  not  within  the 
range  of  possibility.  With  the  formulas  named,  the  difficulty  lies  largely 
in  selecting  rather  indefinite  anatomical  points,  like  the  parietal  boss  or 
the  temporal  ridge,  and  making  measurements  in  inches  or  other  unite 
from  these  points  on  ill-<lefined  lines  or  angles.  A  simpler  and  proba- 
bly more  accurate  plan  is  advocated  by  Drs.  Anderson  and  Makins,  of 


di^ 


Fig.  70. — Craniocerebral  guiding  lines  traced  upon  a  cast  of  Professor  Cunningham's  (from  a  photo- 


graph). GP,  Glabellar  point,  glabella  opposite  superior  border  of  orbit;  IP,  inial  point,  at  external 
oocipital  protuberance;  MSP,  mid-sagittal  point,  midway  between  GP  and  IP;  Ang.P,  angular  point, 
external  ansular  process  opposite  upper  border  of  orbit ;  Sq.P,  squamosal  point,  intersection  of  oblique 
and  frontal  lines  at  Juuction  of  middle  and  lower  thirds  of  latter;  PP,  parietal  point,  termination  of 
oblique  line,  equidistant  with  t^*  from  squamosal  point;  Aur.P,  pre-auricular  point,  depression  in 
trout  of  tragus,  at  the  level  of  upper  border  of  external  auditory  meatus;  I''S*,  *' commencement"  of 
fissure  of  Sylvius,  five-tweiahs  of  distance  from  Ang.P  to  Sq.P:  FS*.  bifurcation  of  fissure  of  Sylvius, 
■even-twelfths  of  distance  from  Ang.P  to  Sa.P;  F8»,  termination  of  fissure  of  Sylvius,  3^  of  an  inch 
above  PP,  in  a  direction  paridlel  to  frontal  line;  FR*,  upper  extremitv  of  fissure  of  Rolando  carried  to 
sagittal  line  in  direction  of  fissure,  ^of  an  inch  behind  mid-«agittal  point;  FR*,  lower  extremity  of 
fissure  of  Rolando  carried  to  oblique  line  in  direction  of  fissure,  ^of  an  inch  in  front  of  squamosal 
point ;  PO.  external  parieto-occipital  fissure  carried  to  sagittal  line  in  direction  of  fissure,  seven-twelfths 
of  distance  from  MSP  to  IP. 


London,  base<l  uj>on  a  series  of  forty  observations  upon  adult  male  and 
female  heads  and  the  heads  of  children.  The  system  depends  upon 
averages  and  proportions,  making  it  of  wider  application  than  the 
others.     It  has  served  the  writer  well  in  many  cases. 

First  a  line,  the  scupMal  liney  is  drawn  in  the  median  plane  from  the 
glabellar  point  to  the  external  occipital  protuberance.  The  glubdlar 
point  is  determined  by  drawing  a  horizontal  line  at  the  level  of  the 
upper  border  of  the  orbital  openings,  and  marking  its  intersection  with 
the  median  plane.  It  corresponds  very  neiirly  to  the  union  between 
the  nasal  and  frontal  bones.  At  exactly  one-half  the  length  of  this  line 
is  marked  a  vertical  point.  Seven-twelfths  of  the  distance  from  the 
vertical  point  to  the  external  occipital  protuberance,  which  can  always 
be  readily  located,  is  a  jwint  corresponding  to  the  parieto-occJ]>itul 
fissure,  marking  the  limits  of  the  parietal  and  oc^cipital  lobes.  From 
the  depressions  immediately  in  front  of  the  tragus  of  each  ear,  at  the 
level  of  the  upper  margin  of  the  external  auditory  meatus,  lines  called 
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frontal  lines  are  drawn  to  the  vertical  point  already  mentioned.  At  the 
junction  of  the  middle  and  lower  thirds  of  the  frontal  line  lies  the  fi&- 
sure  of  Sylvius,  and  this  point,  corresponding  fairly  well  to  the  squamous 
suture  of  the  temporal  bone,  is  called  the  squamosal  point.  From  the 
squamosal  point  a  line,  the  oblique  line,  is  drawn  downward  and  forwaid 
to  the  external  angular  process  of  the  frontal  bone,  at  the  upper  orbital 
border  level,  as  in  fixing  the  glabellar  point  Divide  this  line  into 
twelfths.  Five-twelfths  of  the  distance  from  the  angular  point  to  the 
squamosal  point  begins  the  fissure  of  Sylvius  ;  at  seven-twelfths  it  bifur- 
cates and  extends  by  its  horizontal  line  backward  under  the  oblique  line, 
and  in  its  continuation  to  a  distance  posterior  to  the  squamosal  point  equal 
to  the  distance  of  the  point  of  bifurcation  anterior  to  tliis  intersection 
of  oblique  and  frontal  lines.  At  the  termination  of  the  oblique  line 
the  Sylvian  fissure  turns  upward  about  J  of  an  inch  parallel  to  the 
fronted  line,  to  terminate  approximately  under  the  parietal  boss.  To 
mark  the  fissure  of  Rolando,  draw  a  line  from  the  sagittal  line  f  of 
an  inch  posterior  to  the  vertical  point  downward  and  forward,  at  an 
angle  of  about  sixty-seven  d^rees,  to  terminate  f  of  an  inch  anterior 
to  the  squamosal  point  on  the  oblique  line.  The  fissure  of  Rolando 
lies  under  this  line,  but  terminates,  as  a  rule,  |  of  an  inch  above  the 
Sylvian,  though  very  rarely  opening  into  it 

Having  thus  fixed  these  two  important  and  tolerably  uniform  fis- 
sures, the  marking  off  of  the  principal  convolutions  is  simple.  Owing 
to  the  fact  that  there  is  no  absolute  relation  between  the  cranium 
and  the  convolutions,  it  is  necessary,  when  they  are  exposed,  to  verify 
them,  if  they  are  motor  in  character,  by  the  application  of  the  faradic 
current.  This  is  done  by  means  of  a  wire  pointed  electrode,  and  may  be  ac- 
complished even  through  the  unopened  dura.  The  exact  localization  of 
the  gyri  before  the  skull  is  opened  is  less  important  when  a  large  bone  flap 
is  made,  as  now  commonly  is  done. 


DISEASES  OF  THE  BRAIN  PROPER. 


CHAPTER   II. 

SPEECH  AND  THE  CORTEX-APHASIA. 

Qoneral  Oonditioiu. — A  word  has  four  principal  cerebral  qualities : 
it  can  be  heard  and  seen,  and  it  can  be  spoken  and  written.  The  first 
two  are  afferent  qualities  of  perception.  The  second  two  are  effer«it 
qualities  of  expression.  We,  therefore,  have  four  groups  of  word  func- 
tions: (1)  Those  of  sound,  or  auditory;  (2)  those  of  sight,  or  tf)«wi/ ; 
(3)  those  of  the  motions  necessary  to  express  words  in  speech,  vocal 
motor,  and  (4)  probably  those  of  the  motions  required  to  express  them 
by  written  symbols,  graphic  motor.  For  these  four  groups  we  have 
four  cortical  areas,  as  indicated  in  Fig.  71,  p.  174,  where  these  word 
characteristics  are  principally  represented.  The  speech  area  of  the  brain 
is  an  extensive  one,  and  the  faculty  of  speech  in  ita  various  qualities  is 
subserved  by  it  in  a  general  or  common  manner.  The  elements  of 
motor  or  expressive  speech,  that  is,  vocal  utterance,  writing,  and  motor 
signs  and  gestures,  pertain  more  to  the  anterior  section  of  the  speech 
zone,  namely,  in  front  of  the  fissure  of  Rolando.  The  elements  of  sen- 
sory or  receptive  speech  are  mainly  represented  in  the  posterior  portion 


of  the  sjieech  area.  These  word-centers  are  brought  info  mutual  rela- 
tions liy  systenrs  of  connecting  fibers  and  into  n-lation  with  their  corre- 
^IKHiding  receptive  and  emissive  peripheral  oi^ns  by  afFerent  and  ofTer- 
ent  tracts.  We  may  indicate  these  connections  bv  a  <iiagnini  (Fig.  7ii). 
Thus,  take  the  word  n\)\>\c ;  when  it  is  .'spoken  wc  licar  it  tlimiifrli  the 
temporal  Iol)e,  and  when  written,  we  see  It  tlm)Ugli  the  angular  gyre  of 
the  parietal  lobe.  We  call  up  oombinatinns  of  nnisnilar  movements  in 
tlie  tliird  left  frontti  fiyrc  when  wc  would  utter  it  vocally,  and  those 
prolKibly  in  the  ncighborhixKl  of  the  hand-center  when  we  would  ex- 
press it  by  writing.  At  the  present  time  the  arhitfiiry  and  even  par- 
tially  theon-tic  division  of  the  cortex  into  areas  and   depots  for  tlic 
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various  verbal  functions  has  undergone  much  modification  as  a  result 
of  the  critical  review  b^un  by  Marie/  who,  indeed,  denies  all  speech 
qualities  to  the  third  frontal  or  Broca's  convolution.  It  seems  prob- 
ably true  that  all  the  cortex  and  subcortex  associated  with  speech  may 
be  aflTected  by  a  lesion  in  any  part  of  it.  Such  lesions  produce  a  general 
reduction  of  speech  power  which  takes  on  various  phases,  depending  to 
some  extent  on  the  location  and  extent  of  the  lesion  or  lesions,  and 
numerous  variations  are  determined  by  the  personal  characteristics  of 
the  patient  and  the  lapse  of  time. 

Schematically,  we  may  say  that  as  one  or  another  of  these  major 
speech-centers  is  diseased  we  have  corresponding  varieties  of  cortical 
speech  defect,  or  aphasia.  They  are  :  (1)  Auditory  aphasia,  or  word- 
deafness  ;  (2)  visual  aphasia,  or  word-blindness ;  (3)  motor  aphasia,  or 
aphemia,  and  (4)  graphic  motor  aphasia,  or  agraphia.  Disturbance  of 
the  connecting  fibers  also  disturbs  speech,  giving  rise  to  a  number  of 
secondary  or  connectiny  aphasias.  Again,  more  than  one  center  may  be 
simultaneously  affected,  causing  combined  aphasias.     The  four  primary 


Fig.  72.— Diagram  showing  receptiye  and  emissiye  speech-route,  and  the  primary  interrela- 
tions of  the  major  cortical  repretientations  for  speech.  A,  B,  C,  D,  correspond  to  the  cortical  parts 
similarly  indicated  in  the  preceding  figure  (after  Wyllie). 

so-called  w^ord-centers  are,  to  a  large  degree,  mutually  dependent.  Word- 
blindness  is  often  attended  by  agraphia,  as  the  mind  is  unable  to  recall 
the  visual  image  of  the  word,  which  is  to  be  copied,  as  it  were,  through 
the  action  of  the  graphic  center.  Agiiin,  if  there  is  word-deafness,  the 
patient  cannot  WTite  to  dictation,  though  he  may  copy  perfectly. 

Individuals  vary  greatly  in  the  quality  of  their  verbal  faculties.  As 
first  emphasized  by  Char(x>t,  one  may  have  his  words  principally  asso- 
ciated with  the  auditory  area  (auditif ),  another  with  the  motor  area 
(moteur),  and  a  third  with  the  visual  area.  If  we  learn  a  new  language 
by  ear  its  memories  are  mainly  auditory,  and  if  by  the  book,  they  ai'e 
visual.  It  is  only  when  we  have  accjuired  oral  proficiency  that  our 
motor  faculties  are  fully  established  and  may  finally,  perhaps,  predomi- 
nate. Probably  only  tho.«?e  who  constantly  exprt»ss  themselves  in  writ- 
ing for  many  years  so  fully  establish  the  graphic  motor  functions  that 
they  become  relatively  indejiendent  of  the  other  wonl-centers.  It  follows 
that  children  always  have  auditory  word  nienioric»s  first  developed,  the 
motor  or  verbal  expression  following.    The  visual  and  graphic  memories 

i"Sem.  raed.,"  1906,  1907. 
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then  in  turn  are  acquired.  From  these  considerations  we  can  under- 
stand how  it  is  that  apparently  identical  lesions  may  produce  results 
differing  in  degree  in  different  cases. 

The  stability  of  word  faculties  depends  upon  the  intensity  with  which 
they  are  imprinted  upon  the  convolutions,  either  by  some  special  em- 
phasis or  by  frequent  use  and  repetition.  Thus,  words  as  well  as  inci- 
dents that  come  with  the  shock,  for  instance,  of  fright,  are  always  readily 
recalled.  Every  one  knows  the  value  of  repetition  in  fixing  a  point  in 
the^  student's  mind.  Nouns,  being  least  frequently  used,  are  the  most 
easily  displaced,  and  proper  nouns  suffer  the  earliest  of  all.  Verbs, 
adjectives,  adverbs,  and  prepositions  follow  in  a  methodical  order,  gov- 
erned by  the  rule  of  depth  of  imprint  due  to  repetition  in  daily  use. 
This  necessarily  varies  with  the  individual.  An  oft-repeated  oath, 
"yes,'*  and  "no"  are  the  most  persistent  of  all. 

It  sometimes  happens  that  the  word  or  phrase  on  the  patient's  lips, 
at  the  moment  of  the  stroke  producing  the  aphasia,  remains  his  only  vocal 
expression.  This  he  repeats  at  every  attempt  to  speak,  being,  as  it  were, 
saturated  or  intoxicated  with  it.  It  has  been  suggested  that  its  imprint 
under  the  circumstances  of  the  stroke  has  made  it  indelible.  In  writing, 
the  aphasic  condition  is  often  indicated  by  the  repetition  of  letters  or 
words.  The  name  is  usually  signed  promptly,  if  the  patient  has  Ixjen^ 
accustomed  to  the  act,  which  tends  in  time  to  become  automatic.  Some- 
times only  the  first  few  letters  of  a  word  are  accomplished,  and  then 
repeated  again  and  again,  or  words  are  repeated.  The  tendency  to 
echolalia  is  also  very  noticeable,  the  patient  repeating  some  word  or  ex- 
pression he  has  himself  uttered  or  just  heard  others  employ. 

In  many  cases  of  aphasia  the  patient  miscalls  objects  or  uses  wrong 
words,  especially  names  and  personal  pronouns.  This  is  denominated 
parapfumuy  and  is  most  marked  in  lesions  of  the  auditory  word  memory 
depot.  In  this  case  the  patient  does  not  make  persistent  attempts  to  cor- 
rect himself,  as  he  is  unable  to  recognize  his  own  mistakes.  When  the 
auditory  centers  are  not  primarily  involved  paraphasia  is  recognized  by 
the  patient,  who  constantly  manifests  his  annoyance  at  being  unable  to 
utter  the  proper  word. 

The  mental  capacity  of  aphasics  varies  greatly,  and  must  be  carefully 
estimated  in  a  given  case.  As  a  rule,  it  is  somewhat  modified,  as  is 
clearly  indicated  by  the  changed  temperament  and  disposition  practically 
always  present,  even  in  the  slightest  cases.  The  organic  mischief  pro- 
ducing the  cortical  lesion  may  induce  complete  dementia,  and  in  any 
event  the  mind  works  somewhat  clumsily.  According  to  Bastian  and 
others  the  sensory  forms  of  aphasia,  those  mainly  marked  by  auditory 
and  visual  disturbance,  are  more  likely  to  present  mental  deterioration 
and  to  develop  insanity  than  the  motor  varieties.  In  such  cases  hallu- 
cinations of  sight  and  hearing,  due  to  irritation  of  the  cortex,  are  not 
infrequent.  Even  in  cases  of  slight  degree,  as  Marie  has  well  insisted, 
there  is  a  certain  level  of  complexity  of  mental  operations  beyond  which 
the  patient  cannot  go.  As  ideation  depends  so  intimately  on  word  proc- 
esses, the  reduction  of  the  cerebral  speech  faculties  in  any  manner 
necessarily  impairs  the  flow  of  thought. 
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Besides  the  loss  of  visual  word  processes,  the  patient  is  unlikely  to 
recall  figures,  algebraic  or  other  conventional  signs,  and  musical  notation. 
Mind-blindness y  in  which  all  objects  are  unrecognized,  is  due  to  a  bilateral 
lesion.  In  some  cases  of  auditory  aphasia  the  patient  has  shown  a  loss 
of  musical  appreciation,  a  condition  termed  amtufiay  and,  as  far  as  music 
is  an  acquired  educated  faculty,  it  is  presumably  associated  with  the  left 
temporal  lobe.  Most  motor  aphasics  whistle  or  hum  tunes  with  more 
or  less  precision,  and  cases  are  on  record  where  motor  speech  was  lost, 
but  the  patient  could  sing  the  words  of  a  song  correctly.  One  case 
replied  "  God  damn  '*  to  every  question,  but  got  out  most  of  the  words 
of  "Annie  Rooney^'  with  distinctness  when  he  attempted  to  sing. 
Such  cases  demonstrate  conclusively  that  word  memories  are  not  de- 
stroyed, but  that  there  is  a  general  reduction  of  the  speech  faculty  which, 
assisted  by  the  crutches  of  rhythm  and  music,  still  functionates. 

Secondary  means  of  expression,  such  as  pantomime,  facial  expression, 
and  gestures,  are  usually  retained,  but  in  rare  cases  the  patient  neither 
correctly  produces  nor  understands  them.  This  may  go  to  the  extent 
of  nodding  the  head  when  negation  is  intended.  The  loss  of  gesture  and 
mimicry  is  called  amimia;  their  misuse  is  paramimia.  Both  these  are 
manifestations  of  apraxia.  Emotional  facial  expression  is  generally  re- 
taine<l,  so  that  when  the  mind  is  not  too  much  impaired  the  feelings  of 
the  patient  are  vividly  portrayed  in  his  countenance.  There  is  some 
reason  to  locate  these  expressional  centers  in  the  basal  ganglia,  especially 
in  the  optic  thalamus. 

The  motor  cortex  subser\'ing  speech  is  all  within  the  domain  of  the 
middle  cerebral  arterj',  and  aphasia  is  most  frequently  due  to  diseases  of 
the  branches  or  the  trunk  of  this  vessel.  Trauma,  meningitic  disease, 
and  new  growths  may  also  cause  it.  The  most  common  simple  variety 
of  aphasia  is  the  motor  form,  next  the  auditory,  and  then  the  visual. 
Distinct  cases  of  graphic  motor  aphasia  are  extremely  rare,  but  a  con- 
vincing instance  has  l)een  recorded.  A  combination  of  motor  aphasia 
with  tlie  auditory  and  visual  varieties  is  that  ordinarily  encountered.  In 
this  connection  the  various  speech  areas  may  be  affected  in  different 
degree.  Variations  due  to  improvement  or  failure  in  the  various  speech 
qualities  in  any  given  case  furnish  constant  study.  The  initial  con- 
ditions are  usually  exaggerated  by  the  participation  of  surrounding  brain 
areas  in  the  field  of  cerebral  insult.  After  a  few  weeks  or  months, 
through  education  of  the  opposite  cortex  and  partial  local  recover)',  the 
clinical  picture  may  be  entirely  altered. 

Before  taking  up  the  various  schematic  forms  of  aphasia  the  reader 
18  referred  to  the  methods  of  examination  in  such  cases  described  in 
Part  I,  p.  69.  It  may  lie  well  to  call  attention  to  the  fact  that  the 
blind  read  type  with  their  fingers,  and  that  the  deaf,  by  lip  reading, 
cultivate  special  verbal  processes,  which  must  be  specially  localized  in 
the  cortex.  We  must  also  l)ear  in  mind  that  the  word  and  the  object 
are  not  the  same,  but  that  one  is  the  symbol,  sign,  or  name  of  the  other. 
The  word-percept  is,  therefore,  distinct  from  the  object-percept,  which 
is  a  part  of  the  higher  intelligence.  It  follows  that  the  aphasic  can 
mentally  recall  the  object,  as  a  chair,  though  he  cannot  name  it.     The 
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object-percept  may  also  be  called  up  by  various  routes  besides  those  of 
hearing  and  seeing.  By  smell,  or  touch,  or  taste  alone  we  can  recognize 
&miliar  quantities  that  have  corresponding  qualities,  and  at  once  the 
word  or  name  springs  to  the  lips.  The  object-percept  is,  therefore, 
made  up  of  and  embraces  all  the  attributes  of  the  given  object  with 
which  the  individual  is  definitely  acquainted. 

Auditory  Aphasia. — ^The  lesion  is  in  the  left  temporal  lobe.  The 
most  striking  condition,  is  the  word-deafness.  The  patient  gets  only  a 
partial  suggestion  of  what  is  spoken  to  him,  or  fails  completely.  When 
the  intellect  is  fairly  clear  he  is  likely  to  make  good  guesses  from  the 
circumstances  of  the  interview,  the  examiner's  gestures,  intonation,  ex- 
pression, or  the  motion  of  his  lips.  These  sources  of  suggestion  must 
be  guarded  in  making  tests.  Usually,  the  visual  speech-center,  from  its 
near  location,  suffers  with  the  auditory,  so  that  alexia  is  added,  but  if  it 
escapes,  the  patient  may  read  understandingly. 

As  most  people  are  strongly  auditif,  the  destruction  of  their  auditory 
word  memories  notably  impairs  the  emission  of  vocalized  words.  This 
manifests  itself  in  paraphasia,  and  the  speech  may  be  reduced  to  a  jargon 
or  gibberish,  which  the  patient  expresses  in  a  well-modulated  way,  and 
with  an  intelligent  appearance.  He  does  not  recognize  his  own  mistakes 
because  of  the  word-deafness.  He  is  likely  to  coin  words  and  to  repeat 
syllable  sounds.  Frequently  he  starts  a  word  properly  and  then  muti- 
lates it  In  trying  to  describe  his  feelings,  such  a  patient  said,  with 
gestures  to  his  head  and  abdomen,  "  I  have  a  sulitar  pretty  well  dear 
swell  manoeuver,  and  there  are  fullis  things  that  hang  solidar.  There  is 
a  clean,  fleshurable,  pleasurable,  fair,  unsurizable,  and  any  surizable  way 
for  a  good  deal  insurations  that  is  rotality  all  the  time."  He  was 
annoyed  that  others  could  not  understand  him,  and  that  he  could  not 
fully  understand  others.  Very  rarely  would  he  attempt  to  correct  a 
word.  The  writing  of  such  a  patient  shows  the  same  thing  as  his  vocal 
utterances,  both  indicating  the  loss  of  the  auditory  speech  memories  upon 
which  the  majority  of  mankind  are  mainly  dependent.  He,  therefore, 
uses  wrong  words,  repeats  words  or  letters,  or  his  attempts  lose  all 
semblance  to  written  speech.  The  ability  to  repeat  words  from  dicta- 
tion, or  to  echo  sounds,  may  be  destroyed,  and  is  always  greatly  im- 
paired. Copying  written  or  printed  characters  is  not  affected.  Amusia 
may  be  present.     The  mental  reduction  is  always  pronounced. 

Motor  Aphasia,  or  Aphemia. — The  lesion  is  in  the  foot  of  the 
third  loft  frontal  convolution,  but  usually  extends  to  the  foot  of  the 
ascending  frontal,  giving  rise  at  the  same  time  to  motor  difBculties  in 
the  lips  and  tongue.  A  subcortical  lesion  has  all  the  significance  of 
one  purely  cortical,  or  even  more  so,  as  a  purely  cortical  lesion  of  the 
third  frontal,  producing  motor  aphasia,  is  by  some  entirely  denied.  A 
single  ease  by  Dejerine  can  be  adduced.  The  characteristic  condition 
in  marked  cases. at  first  is  the  inability  to  produce  articulate  sj)eech. 
Remnants  like  yes  and  no,  or  expletives,  or  an  occasional  habitual  word 
may  be  retained,  representeil,  as  it  is  supposed,  through  the  overflow 
into  the  right  half-brain  which  occurs  in  the  process  of  corticjil  educa- 
tion.    As  the  right  side  is  further  educated,  or  if  j)artial  recovery  in 
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the  left  side  ensues,  the  vocabulary  increases.  In  the  young  the  edu- 
cation of  the  right  convolutions  goes  on  with  considerable  rapidity  if 
the  mental  impairment  is  slight.  In  recovering  and  in  partial  cases 
attempts  at  articulate  vocal  expression  partially  fail,  from  the  loss  of 
the  verbal  motor  combinations.  In  severe  cases  the  condition  is  abso- 
lute, compute  aphasia.  Motor  aphasics  sometimes  misuse  nouns  (par- 
aphasia), and  they  at  once  recognize  their  errors.  They  frequently 
paraphrase  to  get  around  their  naming  defect,  as,  for  instance,  ^'  Give 
me  some  of  that  stufif  for  the  bread,"  meaning  butter.  Wyllie  also  calls 
attention  to  the  infantile  characters  of  the  speech  in  improving  motor 
aphasia,  such  as  lisping,  lalling,  and  the  cutting  ofif  of  terminals  and  ini- 
tial syllables.  They  cannot  rei)eat  dictation  any  better  than  they  can 
speak  spontaneously.  As  a  rule,  agraphia  is  present  and  proportionate 
to  the  motor  aphasia.     For  this  a  number  of  reasons  are  assigned. 


Fig*.  73,  74.— Hand  writing  in  a  case  of  motor  aphasia.     Patient's  attempt  to  write  bis  own  name— Geo. 

W.  Whitehall :    A^  S|X>ntaneously ;  B,  after  dictation. 

Usually  there  is  right  hemiplegia,  and  the  right  hand  is  powerless. 
When  the  hand  is  not  disabled,  the  agraphia  persists  none  the  less.  It 
will  be  recalled  that  the  graphic  motor  word  memories  are  last  acquired, 
the  least  deeply  imprinted,  and  probably  very  easily  disarranged.  They 
are,  no  doubt,  closely  associated  with  the  motor  vocal  memories,  not 
only  by  neaniess  of  location,  but  in  fimction.  As  one  learns  to  write, 
and  even  after  much  usage  of  the  pen,  he  unconsciously  inwardly  pro- 
nounces first  the  letters  singly  and  later  the  syllable  sounds  as  he  exe- 
cutes the  written  chara(^ters.  Agraphia  is  really  apraxia,  and  probably 
due  to  the  ])articipati()n  of  the  prerolandic  areji  of  the  second  frontal 
g}'re.  A  few  rare  cases  of  motor  aphasia  have  rotaineil  fairly  good  use 
of  written  speech.  It  may  he  that  the  individuals  |K)ssessing  deeply 
imprinted  auditor}',  visual,  and  graphic-motor  word  memories  would  be 
less  affecteil  than  the  usual  auditif-iuoteur  cla.ss.     In  attempts  at  writing. 
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motor  aphasics  frequently  repeat  a  word  or  letter,  or  write  ooly  the  few 
words  of  which  they  are  vocally  capable.  Tlicir  names  are  usually 
signed  with  readiness  if  they  can  guide  the  hand.  The  motor  aphasic 
who  is  able  to  use  his  right  hand  can  copy  readily  and  accurately,  though 
he  usually  is  unable  to  read.  Even  with  the  left  baud  they  can  copy 
as  well  as  another.  From  dictation  their  efforts  are  no  better  than  in 
spontaneous  attempts.  The  motor  aphasic  understands  all  he  hears  and 
obeys  commands  unless  too  complex.     There  is  no  word -deafness. 

Reading  is  notably  impaired  and  in  the  same  degree  as  writing. 
The  association  of  visual  s|)eech  with  motor  speech  is  a  close  one.  All 
in  learning  to  read  pronounce  as  they  go  along,  and  even  in  nf)er-life, 
when  one  is  reading  carefully,  the  tongue  will  be  found  slightly  moving 
in  the  mtmth  in  the  same  manner  that  the  words  would  require  were 
Ihey  pronounced.  Yet  many  of  these  patients  will  intently  scan  the 
papers  for  hours  or  apparently  read  and  reread  the  same  books  and  in- 
sist that  they  understand  what  they  read.  They  almost  invariably  rec- 
ognize their  own  names,  and  in  some  cases  seem  to  get  the  "drift"  of 
what  they  read. 

Motor  aphasics  showing  a  high  degree  of  verl>al  difficulty  are  the 
ones  in  whom  amimia  and  paramimia  (apraxia)  are  usually  observed. 
Occasionally  they  cannot  voluntarily  protrude  the  tongue. 

Visual  Aphasia. — A  lesion  destroying  the  angular  gyre  on  the  left 
side  produces  the  peculiar  defect  of  visual  aphasia,  or  word-blinduess. 


<Kcl|tlUl  lobe,  proJuc. 


If  this  lesion  extends  deeply  enough  to  involve  the  optic  radiations 
streaming  from  the  basal  ganglia  to  the  occipital  cortex,  hemianopsia  is 
added.  A  lesion  in  the  optic  radiation  within  the  white  matter  of  the 
occipital  lobe  may  involve  the  connecting  tracts  between  the  half-vision 
centers  in  the  aiM?x  ami  the  higher  visual  centers  in  the  angular  gyre, 
pn«lueing  l>oth  hemianopsia  and  wonl-blindness.  It  thus  appears  that 
wonl-blindness  is  due  to  disturl)ance  of"  the  angular  gyre  alone,  and  that 
ass(iciate<l  hemiamipsia  is  present  only  when  the  lesion  implicates  the 
optic  radiation  (see  Fig.  75). 

The  visiial  aphasic  can  see  perfectly  anything  put  before  him,  but 
written  wymbolw,  figures,  and  other  conventi<inal  signs  have  entirely  tt>st 
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their  significance.  That  he  sees  them  clearly  is  shown  by  the  feet  that 
he  can  copy  or  draw  them  with  as  much  precision  as  ever.  Spontaneous 
writing,  however,  is  lacking.  Not  being  able  to  call  up  the  visual 
images  of  written  speech,  he  is  unable  to  exteriorize  them  through  the 
motor  writing  apparatus,  excepting  in  the  case  of  some  automatic  com- 
binations, such  as  his  signature.  For  similar  reasons  he  cannot  write 
from  dictation.  The  hemianopsic  cases,  without  cortical  or  subcortical 
parietal  lesions,  write  spontaneously  and  from  dictation  with  ordinary 
facility,  as  in  these  cases  the  visual  word  memories  are  not  necessarily 
destroyed,  but  only  cut  off  from  the  lower  half-vision  cortex  in  the  occip- 
ital apex.  They  are  unable,  however,  to  read  what  they  have  written. 
Spoken  language  is  both  understood  and  expressed  with  complete  readi- 
ness. When  familiar  objects  are  not  recognized,  mind-blindness  is 
present  and  the  lesion  is  probably  bilateral.  It  appears  that  ordinary 
visual  sensations,  as  sensation  in  general,  are  symmetrically  represented. 
The  educated  faculty  of  visual  word  memories  is  represented  in  the  left 
angular  gyre  alone. 

Oraphic-motor  Aphasia. — Regarding  this  variety  of  aphasia  there 
has  been  much  dispute  and  uncertainty.  According  to  some,  Wernicke 
in  particular,  the  act  of  writing  is  but  the  act  of  tracing  the  visual  word 
memories.  He  points  out  that  this  can  be  done  with  the  left  hand,  the 
elbow,  the  foot,  or  even  with  a  pencil  held  between  the  teeth.  Exner 
maintains  that  there  is  a  graphic-motor  center  in  the  foot  of  the  second 
frontal  convolution  adjoining  the  centers  for  the  hand,  but  this  is 
not  sufficiently  verified.  The  case  reported  by  Gordinier,^  however, 
is  very  convincing.  In  this  instance  the  circumscribed  lesion,  a 
small  new  growth,  was  located  in  the  foot  of  the  left  second  frontal 
convolution.  The  facility  with  which  the  right  is  used  as  com- 
pared with  the  left  hand,  or  the  other  portions  of  the  body,  indicates  that 
it  has  attained  a  proficiency  quite  its  own,  which  must  be  resident  in 
or  near  its  principal  cortical  representation.  Some  persons  write  with 
small  finger  movements,  others  with  a  wide,  full  arm-sweep,  the  pen 
being  simply  grasped  with  the  hand,  which  is  largely  guided  from  the 
shoulder.  An  ambidexter  uses  either  hand.  Their  cortical  writing 
apparatus  must  vary  correspondingly.  In  persons  deprived  of  both 
hands,  who  write  with  the  foot,  quite  another  cortical  area  must  be 
educated  for  the  purpose.  It  seems  probable  that  in  every  case  this 
education  would  fall  upon  the  corresponding  motor  cortex,  which  de- 
velops sjjecially  intimate  relations  with  the  area  of  visual  sjxiech.  Even 
this  relation  is  not*  absolutely  requirwl,  as  the  blind  accurately  repro- 
duce the  letter  forms  they  have  learned  by  the  sense  of  touch. 

It  seems  unnecessary  to  presume  the  existence  of  a  higher  graphic- 
motor  center.  Agniphia,  like  motor  aphasia,  is  a  variety  of  apraxia, 
and  is  due  in  all  probability  to  the  involvement  of  the  second  frontal 
convolution.  Agraphia  is  common  in  motor  and  rare  in  audit4)ry 
aphasia.  In  auditory  a])hnsia  we  more  conmionly  have  paragraphia, 
unless  the  lesion  also  involves  the  visual  spe(*ch-cortex. 

Oondnctioil  Aphasias. — The  aphasias  thus  far  considered  are  due  to 

1  "  Am.  Jour.  MchI.  Sci., "  May,  1899  ;  ibid.,  St^pt.,  1903. 
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lesions  affecting  more  or  less  definite  cortical  functions.  There  are  others 
due  to  lesions  of  the  conducting  tracts  that  bring  these  cortical  areas  of 
major  functional  speech  representation  into  mutual  and  coordinate  rela- 
tions. The  most  important  is  the  one  produced  by  breaking  the  path 
between  the  auditory  and  motor  word-centers.  This  is  usually  due  to  a 
lesion  of  or  in  the  neighborhood  of  the  island  of  Reil.  It  w^as  first  de- 
scribed by  Wernicke,  and  is  sometimes  called  Wernicke's  conduction 
aphasia.  These  patients  present  no  particular  auditory  or  articulative 
diflBculty,  but,  owing  to  the  loss  of  correlation  between  auditory  and 
motor  elements,  they  lose  selective  ability  when  they  try  to  express 
themselves,  and  a  most  marked  paraphasia  and  paragraphia  result. 
They  are  obedient  to  direction,  but  cannot  repeat  dictation  orally  or  in 
writing,  though  they  copy  with  perfect  precision.  Neither  can  they 
read  or  pronounce  aloud,  though  they  seem  to  read  understandingly. 
There  is  very  little  attempt  to  correct  errors  of  spoken  or  written 
speech.  The  writer  has  seen  such  a  case,  due  to  traumatic  hemorrhage, 
which  was  relieved  by  operation,  the  clot  being  found  under  the  oper- 
culum, on  the  surface  of  the  insular  convolutions,  where  it  had  been 
located  from  the  symptoms.  The  recovered  patient  now  states  that 
thei^e  was  considerable  mental  confusion  during  the  aphasia,  to  which 
the  verbal  disturbance  no  doubt  would  conduce. 

Wernicke,  Lichtheim,  Wyllie,  and  others  describe  four  other  more 
or  less  theoretical  varieties  of  conduction  aphasia  depending  upon  the 
location  of  the  lesion  in  relation  to  the  conducting  tracts  to  and  from 
the  auditory  and  motor  fields.  Some  quoted  cases  also  are  given  in 
their  supportt 

Combined  Aphasias. — It  has  been  pointed  out  that  all  word  repre- 
sentation is  in  the  arterial  territory  of  the  middle  cerebral.  Conse- 
quently from  this  source,  as  well  as  by  trauma,  meningitis,  or  cerebritis, 
they  may  all  be  thrown  out  at  once.  Simultaneous  injury  to  the  audi- 
tory and  visual  word  functions  is  comparatively  fi^equent,  and  it  has 
been  seen  that  graphic-motor  activities  usually  disappear  with  the  V(xsil 
motor — a  combination  due  not  only  to  association  in  function,  but  to 
proximity  and  to  the  attending  apraxia.  The  loss  of  auditory  and 
motor  memories  practically  entails  a  loss  of  all  speech  attributes,  as  the 
visual  and  graphic-motor  features  are  so  thoroughly  dependent  upon 
them.  Again,  the  centers  may  be  unequally  affected,  so  that  sensory 
disturbance  preponderates  over  motor,  or  the  contrary.  The  type  cases 
indicated  in  the  foregoing  pages  are  indeed  rare,  but  by  their  description 
we  can  unravel  the  combined  forms. 

The  mental  disturbance  is  usually  proportionate  to  the  sj)eech  defect, 
and  in  total  aphasia  is  very  marked. 

Reeducation  of  Aphasics. — One  of  the  most  important  questions 
in  a  given  case  of  aphasia  regards  recovery  from  the  speech  defect.  Pure 
motor  aphasia  is  perhaps  the  most  ho])eful  variety  in  this  respect,  as 
verbal  motor  activities  are  the  most  easily  built  up.  Reading  usually 
follows  much  more  slowly  and  wTiting  is  even  more  tardy.  The  forms 
of  aphasia  connec^ttnl  with  the  loss  of  sensory  word  attributes  are  the 
most  persistent.     As  often  mentioned,  a  majority  of  persons  are  audit  if. 
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and  all  are  necessarily  so  in  childhood^  though  the  child  intently  watches 
the  lips  of  those  t^ching  it  to  speak  and  prolmbly  acquires  visual 
memories  in  association  with  the  auditory  impressions.  In  the  sensory 
aphasias  the  mental  disturbance  is  usually  greatest.  The  loss  of  these 
earliest  and  usually  most  deeply  graven  memories,  which  become  domi- 
nant in  the  speech  mechanism,  is  the  most  difficult  to  overcome. 

The  first  step  is  to  determine  by  which  route  the  intelligence  may 
best  be  reached.  Eveu  when  both  auditory  and  visual  memories  are 
gone,  some  patients  can  use  the  sense  of  touch  to  good  advantage,  and 
it  will  oflen  be  found  an  aid  to  put  familiar  objects  into  their  hands 
when  encouraging  them  to  name  them.  If  they  are  capable  of  giving 
attention,  much  may  be  expected.  Simple  sounds,  such  as  a  child 
first  utters,  like  ba,  pa,  ma,  may  be  indicated  to  them  and  repeated  by 
the  voice  and  in  writing,  by  the  position  of  the  lips,  mouth,  and  tongue 
of  the  instructor,  or  by  taking  the  patient's  hand  and  tracing  the  letters 
either  in  air  or  on  a  blackboard.  If  some  object  can  be  used, — say,  a 
knife  or  pen, — it  should  be  kept  before  the  patient  and  placed  in  his  hand 
when  he  attempts  to  name  it.  When  simple  sounds  are  mastered  they 
can  then  be  grouped  into  words,  and  the  words  associated  with  objects 
or  actions,  and  so  a  vocabulary  built  up,  which  must  be  frequently  and 
repeatedly  and  patiently  rehearsed.  By  unremitting,  intelligent  effort^ 
some  emissive  speech  may  be  taught  almost  every  case.  It  adds  greatly 
to  their  comfort  and  makes  their  care  less  burdensome. 
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CHAPTER  III. 

THE  CEEtEBRAL  WHITE  MATTER,  BASAL  GANGLIA, 
AND  CEEtEBELLUM. 

Descendin'q  from  the  cortex  Id  converging  lines  we  have  the  corona 
radiata,  the  fibers  oi  wliich  bring  the  brain-mantle  into  relation  with  the 
lower  brain  parts  and  the  spinal  cord.  Through  the  corpus  calloeum  the 
homolc^us  cortical  elements  on  the  two  sides  of  the  brain  are  brought 
into  harmonious  relation.  The  descending  tracts  reaching  the  basal 
ganglia  are  condensed  into  the  vnlenud  eapsale,  lu  which  the  cortical 
motor  fields  are  represented  from  head  to  foot,  in  an  order  from  before 
backward,  as  indicated  in  figure  76. 


The  internal  capsule  lies  between  the  lenticular  part  of  the  striate 
body  externally  an<l  the  caudate  nucleus  and  the  optic  thalamus  on  its 
median  aspect,  but  is  not  dependent  u)>on  them.  Its  anterior  portion, 
or  limb,  is  suppo^-d  to  contain  ]N4ychic  paths  te  the  frontal  lobes. 
Lesions  of  this  part  nf  the  internal  capsule  produce  no  distinctive 
symptoms.  The  motor  routes  lower  down  are  continued  in  the  under 
portion  of  the  crura  and  so  on  through  the  pous  into  the  medulla  and 
oord.  The  motor  paths  and  their  relations  are  indicated  in  figure  77, 
which  shows  that  tlic  face  meclianism  is  inferiorly  situated  iu  the  oortex, 
anteriorly  in  the  caiwuli',  and  intenially  in  the  cms. 

The  m-ttwiri/  pailut,  .>iituat<'d  in  the  [K>sterior  columns  of  the  cord,  pai>s 
upward  into  the  [losteriur  third  of  the  hinder  limb  of  the  intemul  ca|>- 
sule.     They  reach  the  cortex  of  l>oth  hemispheres,  according  to  Krissaud 
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and  others^  directly  on  the  same  side  aod  indirectly  on  the  oppOBit«  ride, 
by  Bending  off  a  branching  path  through  the  corpus  callosum,  as  shown 
in  figure  78.  Bilateral  sensory  representation  is  thus  provided  for. 
Doubtless  motion  is  originally  equally  symmetrical  in  its  cortical  repre- 
sentation, the  apparent  functional  difference  arising  from  the  specializing 
of  unilateral  motility  in  the  opposite  or  most  intimately  related  cortex, 
by  practice,  habit,  and  education. 

From  these  diagrams  we  can  understand  that  lesions  in  the  cerebral 


Pig.  7T.— Ma^mn  loaboir  the  nlitlva  poaillixi  of  th«M 

I.  C,  boriuDtil;  Ihit  (hreURli  Ibe  cniilsagiln  TSTtital;  CN,  cuidM«  pueleua ;  O,  TU.opllcUiiiJiiniiu; 
L>  ini)  1^,  lb*  middle  iipd  ouler  psrl>  at  tbe  Icnllculu  uucleua ;  /,  a.  I.  ttse,  um,  >Dii  W  flbtn.  Tta« 
word)  lu  lUlia  Indlcats  tbe  comapoDdtng  corllnl  nntcn  (iller  Oowan). 

white  matter  must  be  close  to  the  cortex  or  in  the  internal  capsule  to 
produce  permanent  und  definite  sensory  symptoms,  as  otherwise  placed 
they  do  not  intt-rcept  tbe  pathways  to  both  hemispheres.  The  symp- 
toms in  subcortical  lesions  correspond  to  tlie  function  of  the  related 
cortex,  and  in  capsular  lesions  to  the  function  of  the  i>articiilar  tracts 
involved.  The  radiations  to  and  from  the  cortex  in  the  area  of  latent 
lesions  may  be,  and  often  arc,  involved  without  giving  rise  to  any 
symptoms. 

The  corpun  caUnmm  may  be  diseased  to  almost  any  extent  without 
presenting  any  peculiar  symptoms.  Bristowe,  Sliarkey,  and  Schuft'er' 
contend  that  tumors  of  the  corpus  callosum  are  likely  to  produce 
hebetude,  apathy,  and  prolonged  placid  coma.  If  its  function  is  but 
to  furnish  correlating  tracts  between  the  two  sides  of  the  brain,  its 
destruction  would  not  materially  interfere,  perhaps,  with  the  independent 
action  of  the  half-brain.  Putnam  and  Williams  >  note  that  in  tumors 
of  the  eorjjns  callosum  mental  chanjjes  arc  the  only  common  symptoms, 
these  cousi.st  in  chanperf  of  character,  impairment  of  memory  and  men- 
tality, stupor,  hallucinations,   irritabihty  and  attacks  of  excitement. 

'  ''Bev.  SperimeDt.,"  vol.  xxviii,  p.2.     ■  "  Jour.  Nerv. and  Ment.Dis.," Deo.,  1901. 
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Epileptoid  attacks,  hemiplegia  passing  into  diplegia  most  pronounced  id 
the  lege,  and  a  peculiar  ataxia,  a  sort  of  lack  of  balance,  and  a  poverty 
of  movement  have  been  variously  recorded. 

Lesions  involving  the  optic  radiations  in  the  occipital  lobes  produce 
hemianopsia,  and  when,  on  the  left  side  they  cut  the  radiations  from  the 
occipital  apex  to  the  angular  gyre,  word -blindness  ensues,  as  described 
on  page  1 80.  Lesions  beneath  the  auditory  word-centers  likewise  pro- 
duce word-deafnees. 

The  corpora  .driola  can  be  completely  destroyed  on  both  sides  without 
giving  rise  to  motor  or  sensory  disturbance  if  the  internal  capsule  escapes. 
Their  function  is  still  a  matter  of  speculation.  Lesions  affecting  them, 
however,   almost   invariably  implicate   the   capsular   tracts.      Id  this 


Fig.  Tt.— Sch«ii»lle  Tcrlinl  tnoifcne  swii 
«*PhIcidiJ  KprcKDting  tbe  HnHr;  palbvijia. 

odkwim:  rt.  loUrOMl  oinule;  SG,  Knjorj  piithi._, ,  __, , —    _, 

rlctil  tfds  ur  cord.  Both  ildn  ue  brouibt  Into  InUmmle  nlBtioD  (brougb  Ibl  noma  caillOHioi,  ind  lb* 
twwory  npnwDUIloa  1>  UDlfonnlr  blluenl  (liler  BriMUd). 

locality  we  encounter  the  hemorriiagic  lesion  that  is  preeminently  caus^ 
tive  of  apoplectic  hemiplegia.  Whether  or  not  posthemiplegic  choreic 
movements  and  athetosis  are  due  to  disease  of  tlie  basal  ganglia  can  Dot 
be  definitely  stated,  but  lesions  in  this  locality  are  frequently  attended 
by  such  motor  disorders. 

The  oplic  fhalami,  when  diseased,  give  rise  to  no  definite  syniptoma 
if  the  lesions  are  confined  to  their  anterior  portions  and  (Jo  not  invade 
the  capsule.  \\'hcn  the  hinder  portion  of  the  optic  thalamus  is  involved 
we  are  likely  to  have  either  a  crossed  blindness  or  a  double  hemianopsia, 
probably  from  sinmlbinoons  injury  to  the  optic  tract.  R-chterew  claim<^d 
that  facial  emolional  expressions  are  c(introlle<I  by  the  thalamus  in  some 
manner.  Brissanil,  in  cas<>s  of  {xistiKirulytic  s|Hism(Klic  crj'ing  and  laugh- 
ing, locates  the  lesion  near  the  knee  of  the  internal  ca[)sule. .  The  loss  of 
facial  cmotiutml  exjircK-iion  at  least  points  to  the  internal  cajisnle  and  the 
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optic  thalamus  rather  than  to  the  cortex.  Roussy,  with  whose  conclusions 
Dana  ^  is  in  substantial  accord,  outlines  a  somewhat  definite  thalamic  syn- 
drome. It  is  characterized — (1)  by  slight  hemianesthesia  and  hemiparesis, 
without  contractures  and  persistent  exaggeration  of  the  reflexes  ;  (2)  by 
hemiataxia,  hemiastereognosis,  persistent  pains,  and  paresthesias  on  the 
affected  side,  and  (3)  a  tendency  to  choreoid  and  athetoid  movements. 

The  corpora  qmdrigemina  are  seldom  singled  out  by  brain-lesions. 
When  involved,  adjoining  structures  almost  invariably  suffer,  so  that 
the  resulting  symptoms  are  difl&cult  to  analyze.  The  anterior  pair  are 
associated  with  vision,  and  apparently  with  some  ocular  movements. 
The  pupillaiy  reflex  and  movements  oi  the  eyeballs  have  been  bilaterally 
impaired  in  some  cases  when  they  were  diseased,  and  nystagmus,  en- 
feebled vision,  and  blindness  have  been  noted.  *  The  posterior  pair  are 
thought  to  be  related  to  hearing  and  equilibration.  When  they  are 
diseased,  the  adjoining  portion  of  the  middle  cerebellar  lobe  is  usually 
involved,  and  probably  gives  rise  to  the  symptoms  mentioned.  Ray- 
mond* contends  that  circumscribed  lesions  limited  to  the  region  of  the 
corpora  quadrigemina  are  prone  to  present  (a)  diminution  of  visual 
acuity,  (6)  palsies  of  associated  ocular  movements,  (c)  pupillary  anoma- 
lies, (d )  paresthesias  on  one  or  both  sides  of  the  body,  (e)  ataxic  dis- 
orders of  movement  in  the  limbs,  (/)  athetoid  and  choreiform  move- 
ments, ( g)  contralateral  diminution  of  hearing,  (h)  rarely  disturbance 
of  mastication  by  implication  of  the  motor  root  of  the  fifth  cranial  nerve. 

The  crura  cerebri  contain  the  motor  tracts  on  their  under  portions 
and  the  sensory  tracts  above.  Crural  lesions,  therefore,  produce  hemi- 
plegia of  the  face  and  limbs  on  the  opposite  side,  marked  by  hemi- 
anesthesia if  the  sensory  paths  are  at  the  same  time  involved.  The 
proximity  of  the  third  nerve,  as  it  issues  from  the  inner  border  of  the 
cms,  lays  it  liable  to  damage  at  the  same  time,  and  then  we  also  have 
an  ophthalmoplegia.  This  affects  the  eye  on  the  same  side  as  the  lesion 
and  opposite  to  the  paralyzed  limbs. — the  Benedict- Weber  syndrome. 
When  the  lesion  is  deep,  it  gives  rise  to  nuclear  disturbance,  as  de- 
scribed under  Diseases  of  the  Cranial  Xerves. 

The  pons  Varoliiy  when  diseased,  often  presents  characteristic  symp- 
tom groups  that  make  the  localizing  diagnosis  comparatively  easy.  It 
will  be  recalled  that  besides  giving  passage  to  the  pyramidal  tracts, 
which  course  downward  from  the  crura  to  the  medulla  oblongata,  it  is 
traversed  by  the  root-fibers  of  the  fifth,  sixth,  and  seventh  pairs  of 
cranial  nerves  from  their  nuclear  to  their  apparent  origins.  The  course 
of  the  facial  fibers  and  their  decussation  in  the  substance  of  the  pons 
opposite  the  apparent  origin  of  the  fifth  pair  as  described  on  p.  123, 
and  shown  in  figure  44.  If  a  lesion  falls  upon  the  facial  fibers  before 
they  decussate,  and  at  the  same  time  involve  the  pyramidal  tract,  which 
decussates  lower  down  in  the  medulla,  a  |)aralysis  of  motion  for  the  face 
and  limbs  on  the  side  opposite  the  lesion  ensues.  If  the  lesion  occurs 
below  the  facial  crossing, — namely,  in  the  lower  third  of  the  pons, — it 
will  affect  the  face  on  the  same  side  and  the  limbs  on  the  opposite  side, 
pnidueing  a  cros.st»d  or  alternating  paralysis.     Whether  or  not  sensory 

>  "Jour.  Am.  Mod.  Assoc,"  Dec.  18,  1909. 

2  Biancone,  *'  liev.  Speriment,"  Dec,  1899.  ^  «  Lecons,"  Paris,  1901. 
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symptoms  are  added  depends  upon  the  implication  of  the  tegmental  fibers, 
which  lie  above  or  behind  the  motor  tracts.  When  this  is  the  case  the 
motor  nucleus  of  the  sixth  nerve  or  its  root-fibers  is  usually  implicated 
at  the  same  time,  so  that  conjugate  deviation  of  the  eyes  toward  the 
side  of  the  lesion  and  away  from  the  paralyzed  limbs  is  impossible.  In 
destructive  cerebral  lesions  higher  up,  it  will  be  recalled,  the  ocular 
deviation  is  toward  the  lesion  and  away  from  the  paralyzed  limbs. 
Pontine  disease  may  involve  the  motor  speech-paths,  which  lie  dorsad 
in  the  median  portions  of  the  pyramidal  tracts,  and  give  rise  to  articu- 
lative  disturbance  very  like  motor  aphasia.  Extension  of  the  lesion 
dorsad  and  cephalad  may  involve  the  oculomotor  centers. 

The  motor  and  sensory  portions  of  the  fifth  cranial  nerve-root  may 
be  involved  separately  or  together,  and  trismus  may  be  induced  by  irrita- 
tion of  the  motor  nuclei.  A  lesion  which  cuts  the  sensory  root-fibers  of 
the  fifth  induces  anesthesia  in  the  face  on  the  same  side  and  crossed 
paralysis  in  the  limbs  through  injury  to  the  pyramidal  tract.  Rigidity, 
spasm,  and  choreoid  movements  in  the  limbs  are  sometimes  encountered, 
and  convulsions,  in  acute  disease,  are  common.  If  the  middle  cerebellar 
peduncle  is  affected,  vertigo,  vomiting,  and  tinnitus  are  usually  present, 
and  deafness  on  the  same  side  may  ensue.  Irritative  lesions  of  this 
peduncle  produce  forced  gyratory  movements  or  forced  one-sided  posi- 
tions in  lying,  which  may  be  accompanied  by  corresponding  positions  of 
the  head  and  eyes  in  the  direction  to  which  the  turn  is  made.  This 
may  or  may  not  correspond  to  the  side  of  the  lesion. 

The  medulla  oblongata ,  owing  to  its  small  size  and  the  vital  impor- 
tance of  its  nuclei,  is  most  rarely  invaded  by  acute  disease  without  an 
immediately  fatiil  termination.  Disease  of  the  olivary  body  may  cut 
off  the  hypoglossal  nerve  and  at  the  same  time  cause  a  crossed  paralysis — 
the  tongue  on  the  same  side  and  the  limbs  on  the  opposite.  Diseases  of 
this  portion  of  the  brain-stem  are  practically  those  of  the  lower  cranial 
nerves  and  embrace  the  bulbar  palsies  already  considered  in  Part  II. 

The  Cerebellum. — According  to  Luciani,  the  cerebellum  has  for  its 
main  function  the  maintenance  of  sthenic  tone  in  the  mustnilar  appara- 
tus. If  this  be  ImpainHl,  paresis,  ataxia,  inco(>rdi nation,  asthenia, 
tremors,  and  astasia  result.  It  seems  probable  that  the  cerelwllum  is 
practically  of  a  uniform  functional  quality,  which  is  quite  evenly  repre- 
sented throughout  its  entire  bulk.  One  i)art  may  take  the  place  of 
another.  Risien  Russell  ^  and  others  have  shown  that  the  right  lobe 
bears  a  certain  relation  to  the  right  side  of  the  body  and  the  left  lobe 
to  the  left  side.  Both  sides  are  probably  represented  in  the  worm,  or 
middle  lobe.  It  is  an  exjHTimontal  and  clinical  fact  that  cerebellar 
lesions  of  a  sudden  and  extensive  character  at  once  produce  very 
marked  ataxic  and  paretic  conditions,  which  may  in  time  entirely  pass 
away.  I^esions  similar  or  even  greater  in  extent,  but  of  slow  develop- 
ment, may  be  entirely  devoid  of  symptoms.  It  is  evident  that  the 
cerebellum  is  capable  of  rearranging  its  functional  relationships  if  grad- 
ually disturl)ed,  and  is  of  great  recuperative  jx^wers  after  S(»vere  injury. 
Much  confusion  has  arisen  from  confounding  the  symptoms  of  the  second- 
ary involvement  of  adjoining  structures  with  those  purely  cerebellar. 

»  "  Brit.  Med.  Jour.,"  May  18,  1895. 
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We  can  now  say  that  the  right  cerebellar  hemisphere  is  in  relation  with 
the  right  side  of  the  body  and  likewise  with  the  left  cerebrum.  Man- 
gazzini^  has  shown  that  injury  to  the  thalamus  induces  atrophy  of  the 
opposite  cerebellar  half,  and  we  thus  have  a  crossed  lesion,  involving  the 
cerebellum  on  one  side  and  the  cerebrum  on  the  other.  With  the  thal- 
amic, lesion  the  corona  radiata  and  motor  cortex  are  usually  involved. 

A  lesion  in  one  lateral  cerebellar  hemisphere,  if  occurring  with  suffi- 
cient rapidity,  as  from  hemorrhage  or  quickly  developing  abscess  or  tumor, 
produces  sthenic  loss  on  the  same  side  of  the  body.  This  becomes  mani- 
fest in  one-sided  muscular  weakness  or  readiness  of  fatigue,  in  decreased 
coordination,  in  a  tendency  to  stagger,  and  as  the  side  of  the  lesion  is  the 
weaker  side,  the  stagger  is  more  marked  in  this  direction, — that  is,  a 
patient  with  right-sided  cerebellar  disease  is  inclined  to  follow  his  right 
hand.  Babinski,'  under  the  name  of  diadococinesia,  has  particu- 
larized the  difficulty  presented  by  such  patients  in  repeating  a  move- 
ment with  rapidity  and  uniformity.  This  is  commonly  tested  by  ask- 
ing for  movements  of  ])ronation  and  supination  of  the  forearm 
which  quickly  lose  in  uniformity  and  promptly  subside  from  fatigue. 
A  patient  with  cerebellar  tumor  found  it  impossible  to  use  the  salt  and 
pepper  shakers.  The  reflexes  are  also  unilaterally  reduced.  At  the  same 
time  the  trunk  may  deviate  to  the  sound  side  from  the  preponderating  mus- 
cular tone  on  that  side.  Weakness  of  the  ocular  muscles  on  the  same  side 
as  the  lesion  produces  a  tendency  of  the  eyes  to  deviate  in  the  opposite 
direction,  and  strong  attempts  to  turn  them  toward  the  side  of  the  lesion 
often  develop  nystagmic  or  jerky  movements.  It  seems  probable  that 
lesions  toward  the  head  of  the  worm  produce  a  tendency  to  fall  forward, 
those  toward  the  tail  of  the  worm,  a  backward  falling.  These  are  the 
paretic  manifestations.  The  cerebellar  stagger  and  the  ocular  disturb- 
ance are  often  attended  by  vertigo  of  a  pronounced  subjective  sort  Very 
commonly  this  is  greatly  intensified  if  the  patient  attempts  to  stand  or 
even  to  sit  up,  and  may  prevent  his  doing  so.  In  other  cases,  when  the 
so-called  cerebellar  gait  is  well  marked,  there  is  no  attending  vertigo. 
Vertigo  of  a  similar  cliaracter  may  attend  a  tumor  in  the  frontal  region, 
which  at  the  same  time  may  cause  an  occipital  headache  and,  according 
to  Williamson,*  in  one-fifth  of  such  cases  induces  bilateral  weakness  of 
the  reflexes. 

Irritative  lesions  produce  another  group  of  symptoms.  Thoy  are 
marked  by  muscular  stiffness  in  the  extremities  of  the  sjime  side,  by  nys- 
tagmus, in  which  the  jerk  is  toward  the  side  of  the  lesion,  and  by  such 
an  arching  of  the  bcnly  with  the  concavity  to  the  diseased  side  as  tonic  ex- 
cesti  oil  the  affected  side  would  produce.  Eniprosthotonos  and  opisthotonos 
would  }>erhaps  point  to  the  middle  lobe  or  to  both  lobes.  Dniinmond  *" 
has  also  noted  a)nvulsions  of  a  tetanoid  character  on  the  same  side  as  the 
lesion,  and  Ferrier  has  recorded  them  in  animals  subjected  to  operation. 
The  activity  of  the  lesion  dominates  the  symptoms.  Tliey  grade  off  in 
proportion  as  the  diseased  proeess  is  slow  and  may  easily  reach  a  vanish- 
ing-point in  chronic  conditions  that  sometimes  are  astonishingly  extensive. 

A  third  group  of  symptoms  arises  from  ejieimon  of  the  cerebellar 

1  "  Neurol.  Centralbl.,"  Au^.  1,  1895.  2  "  Rev.  Xeurologique,"  Nov.  15,  1902. 

3  "  Glasgow  Med.  .Jour.,"  Nov.,  1899.  *  "  Lancet,"  July  28,  1894. 
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disease  to  neighboring  structures,  or  from  pressure  upon  them.  A  one- 
sided cerebellar  tumor,  for  instance,  by  extension  forward  above  the 
medullary  decussation,  presses  upon  the  motor  tract  from  the  cerebrum 
to  the  cord  and  gives  rise  to  spastic  symptoms  on  the  side  opposite  the 
lesion,  with  increased  myotatic  irritability  and  even  a  tendency  to  con- 
tractures. Pressure  upon  the  floor  of  the  fourth  ventricle  may  affect  the 
nuclei  of  the  cranial  nerves  and  give  rise  to  paralysis  of  the  fifth,  sixth, 
seventh,  eighth,  ninth,  tenth,  and  twelfth  pairs  of  cranial  nerves.  The 
eighth  or  auditory  nerve  is  particularly  liable  to  be  affected,  and  then 
aural  symptoms  are  added.  Tinnitus  and  vertigo  of  the  M^ni^re  variety 
may  be  superinduced,  adding  greatly  to  the  complexity  of  the  clinical 
picture.  It  is  needful  to  investigate  the  aural  condition  very  critically, 
as  aural  vertigo  and  cerebellar  disease  are  often  associated  by  the  ex- 
tension to  the  cerebellum  of  septic  processes  in  the  ear,  and  labyrinthine 
disease  may  closely  imitate  a  cerebellar  lesion.  Irritation  in  the  fourth 
ventricle  may  produce  polyuria  and  glycosuria.  Obstruction  of  the 
Gralenic  veins  produces  dropsy  of  the  ventricles,  their  distention,  and  all 
the  manifestation  of  intracranial  pressure.  Sudden  death  may  follow 
disturbance  of  the  pneumogastric  nuclei.  If  the  middle  peduncle — the 
peduncle  to  tlie  pons — be  affected,  forced  movements  result  and  forced 
positions  are  developed.  These  seem  to  be  toward  the  opposite  side  if 
the  lesion  is  irritative  and  toward  the  same  side  if  destructive.  Other 
clinical  manifestations  are  those  common  to  all  intracranial  diseases, — 
namely,  headache,  vomiting,  optic  neuritis,  and  vertigo.  Of  these  an 
occipital  headuche  is  significant  and  is  often  associated  with  a  rigidity 
of  the  neck  and  retraction  of  the  head.  Friedeberg  ^  found  this  retrac- 
tion marked  in  over  half  of  the  cases  of  cereln^lar  tumor  in  Aufrecht's 
cluiic.  Sensory  disturbances  are  rare.  Russell  is  inclined  to  think  they 
may  be  present  for  a  short  time  immediately  after  the  onset  of  acute 
diseases,  as  hemorrhage,  and  transient  anesthesia  is  noticed  in  operated 
animals.  Krauss,^  from  a  study  of  ninety-seven  cases  of  cerebellar 
disease,  enuraemtes  the  frequency  of  symptoms  in  this  order :  "  Head- 
ache, vomiting,  optic  neuritis,  vertigo,  ataxia,  asthenia,  occipital  pain 
and  tenderness,  inclination  to  turn  toward  the  side  of  lesion,  convulsions, 
and  such  secondarv  symptoms  as  nuclear  paralysis,  polyuria  and  gly- 
cosuria, tremors,  and  sudden  death."  Neither  the  mind  nor  the  sexual 
desire  is  niH^essarilv  disturl)ed. 

A  combination  of  pontine,  cranial  nerve  and  cerebellar  symptoms  is 
presented  by  tumors  occurring  in  the  cerebello-pontinc  angle  formed  by  the 
lateral  lol)e  of  the  cerebellum  and  the  medulla  and  pons.  The  fifth,  sixth, 
seventh,  and  eighth  ner\'es  traverse  this  area  and  show  various  combina- 
tions of  symptoms,  depending  upon  their  partial  or  complete  implication. 
Encroachment  of  the  growth  upon  the  cerebellum  adds  symptoms  of  a 
corresponding  nature  and  crossed  palsies  due  to  pontine  disturbance  are 
also  encountered.  Combinations  of  eye  symptoms,  such  as  squints  and 
ny8tagmus,of  ear  symptoms,  such  as  tympanitis  and  vertigo,  of  disturbance 
of  sensation  in  the  domain  of  the  fifth  nerve  with  diffuse  symptoms  of 
brain  tumor  and  cerehelhir  indications,  would  furnish  a  syndrome  almost 
cnaracteristic  of  tumor  in  the  cerebello-iwntine  angU*.     The  recognition 

1  "Bi-rlin.  kiln.  Wcxhons.,"  Aug.  19,  190o.  '  "  X.  Y.  Med.  Jour.,"  June  1,  1895. 
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of  this  syndrome  is  very  important,  as  in  tumor  cases  surgical  technique 
and  experience  now  offer  a  very  favorable  prospect  to  properly  conducted 
operations. 

CHAPTER  IV. 

FURTHER  LOCALIZING  CONSIDERATIONS- 

Lesions  of  the  brain  may  be  broadly  considered  as  irritative  and 
destmctive.  From  this  |K)int  of  view  they  respectively  produce  increased 
and  decreased  activity  of  function.  We  find  the  best  exposition  of 
these  conditions  in  lesions  of  the  motor  cortex.  Given  a  circumscribed 
definite  lesion,  such  as  a  spiculum  of  bone  or  a  smdl  tumor  that  rather 
displaces  than  destroys  the  cortical  elements  in  this  region,  and  it  is 
likely  to  so  irritate  them  that  increased  activity  is  manifested  in  the 
peripheral  area  with  which  they  are  associated.  A  limited  spasm  or  con- 
vulsion may  ensue.  If  the  irritation  be  too  long  maintained,  necrotic  or 
destructive  cortical  changes  usually  follow  and  are  marked  by  diminished 
or  completely  lost  peripheral  function, — namely,  paresis  or  paralysis. 
A  lesion  at  first  irritative  may  thus  induce  spasms  in  the  hand,  and  after 
a  time  the  hand  becomes  paretic  if  the  progress  of  the  disease  reaches  a 
destructive  grade.  Sudden  destruction  of  the  cortical  mechanism,  as  by 
hemorrhage,  causes  immediate  loss  of  jwwer. 

Were  all  lesions  simply  destructive  or  irritative,  difficulty  in  decipher- 
ing them  would  be  greatly  reduced,  but  ordinarily  they  are  combined  in 
varying  degree.  Around  a  destructive  process  a  zone  of  irritation 
brings  new  elements  of  disturlmnce  into  the  symptom-field  which,  in 
turn,  may  be  replaced  by  evidence  of  extending  destniction.  Again, 
in  an  area  practically  paralytic  from  cortical  disease,  convulsions  may 
occur,  perhaps  owing  to  irritation  of  remaining  but  inhibited  cellular 
elements  or  from  irritation  of  the  subcortical  tracts.  In  every  case, 
therefore,  it  is  highly  important  to  know  the  clinical  scH^uence  of  irrita- 
tive and  paralytic  symptoms  in  order  to  determine  the  point  of  invasion, 
the  ])rogress  of  extension,  and  the  limits  of  the  lesion. 

This  brings  us  to  the  invasion  or  extension  symptoms.  These  are 
transient  in  the  widening  convulsive  manifestations  of  cortical  epilepsy, 
and  j)ernianent  in  the  slow  encroachments  of  progressive  disease.  If 
we  consider  an  irritant  or  discharging  lesion  to  be  located  in  a  given 
part  of  the  cortex,  the  disturbance  to  which  it  gives  rise  spreads  in  con- 
centric and  widening  circles  to  the  adjoining  regions,  which  are  succes- 
sively upset,  and  the  peripheral  display  is  coiTcspondingly  and  similarly 
broadened.  Tlie  invading  march  of  a  Jacksonian  fit  can  be  foretold  if 
we  know  its  initial  location  or  storm-center.  Concentric  rings  on  corti- 
cal diagrams  enable  us  to  grasp  this  point  firmly.  In  figure  79,  Ay  a 
fit  starting  in  the  arm-center  would  next  call  forth  the  face  and  head 
movements,  then  those  of  the  trunk,  and  finally  those  of  the  lower  ex- 
tremity. Commencing  in  the  lower  extremity,  the  order  would  be  re- 
versed, as  shown  in  figure  79,  C  These  stH|uences  are  in  accordance 
with  clinical  facts.  The  order  of  convulsive  invasion  is  not  one  of 
chance,  but  is  rigidly  dominated  by  the  anatomical  and  functional  rela- 
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tions  of  the  cortex.  Tlie  iuitial  or  itiffnal  nt/mptom  of  a  cortical  fit, 
tliorefore,  becomeij  liighly  significant  as  [Minting  to  the  storm-vent«r,  the 
point  of  greatest  iuatability  and  usually  the  seat  of  organic  disease. 

ConsidcmtioDS  of  a  similar  character  sometimes  enable  us,  if  we  have 
all  the  clinical  data  available,  to  trace  a  neoplasm  from  its  origin  as  it  in- 
vades neighlntring  centers,  and  to  relatively  estimate  its  anatomical  limits. 
The  area  of  latent  lesions  must  lie 
kept  ill  mind.     It  gives  no  special  ^ 

symptoms  when  traversed  by  the 
dischaiT^  of  a  fit  or  when  invaded 
by  a  growth.  The  cortical  fields  of 
speech  and  of  the  special  senses  are 
subject  to  the  same  rules  as  the 
motor  zone.  Their  invasion  is  at- 
tended by  aphasic  or  sensory  dis- 
turbances. In  the  latter  case  hallu- 
cinations are  likely  to  appear,  and 
may  constitute  the  sif^iid  symptom 
of  Jacksonian  fits.  Thus,  patients 
may  always  hear  a  irertain  sound,  see 
a  certain  s|ieetniin,  smell  or  taste  a 
certain  article  as  the  fit  conies  on. 
In  such  cases  the  application 
of  concentric  cortical  lines  shows 
that  the  subsequent  motor  dis- 
turbance was  subject  to  the  same 
invasion  rule  that  obtains  when 
the  storm  arises  in  the  central  con- 
volutions. 

Peripheral  xenmry  dtnturbance 
arising  from  t^>rtical  lesions  is  usu- 
ally of  a  iKin-stlictic  wrt.  There  may 
be  some  blunting  of  cutaneous,  mus- 
cular, and  joint  sensations,  but  |)crsis- 
tent  anesthesia  is  extremely  rare 
except  in  bilateral  lesions.  The 
double  and  comjilete  representation  , 
of  sensation  lias  l)een  sufficiently  in- 
sistetl  ujion  (si-e  \t.  186).  In  Jack- 
sonian fits  the  initial  synipti)m  is  ""'"'i'™'™'"' ""■' 
often  a  peiMiliar  sensation  or  jiain  localiztHl  in  or  near  the  jiart 
that  is  first  thrown  into  siKism.  Patients  are  fre(piently  at  a  loss  to 
describe  these  sensations,  and  they  vary  fnini  slight  dlsi-onifort  or  slight 
formication  to  severe  imin  and  inten.ie  burning.  Their  distribution 
is  st^mental  or  functional  and  does  not  conform  to  the  pcriphend 
nervc-snpply.  They  an-  toli'rably  nnilorin  in  qualily  and  distribution 
in  any  given  case.  Exlwustioii  of  the  motor  apjiarutus  after  seven-,  and 
jurt  icularly  after  re{)eate<), at  tacks  of  Jacksonian  fits  may  leiid  to  a  ]Nira]ysLs 
lasting  several  days  or  weeks  an<l  a  mistaken  idea  of  brain  destruction. 
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From  another  point  of  view  cerebral  symptoms  are  diffused  or  local" 
ized.  The  great  majority  of  endoeranial  lesions  are  marked  by  headache, 
vertigo,  vomiting,  mental  distnrbance,  and  often  by  optic  neuritis.  As 
these  do  not  necessarily  depend  upon  the  part  involved,  they  have  little 
localizing  value,  but  the  presence  of  several  of  them  is  highly  suggestive 
of  brain  disease. 

Headache  is  a  very  usual  symptom.  It  is  pronounced  in  the  cases 
which  involve  the  meninges.  Its  importance  in  meningitis  will  be  at 
once  recalled.  In  syphilitic  cerebral  disease  it  has  a  marked  tendency 
to  come  on  toward  night.  Cerebral  headaches  are  usually  very  intense 
and  ver>'  refractorj'^  to  sedatives.  I^esions  which  do  not  impinge  upon 
the  cortex  or  meninges  may  give  rise  to  no  headaches  whatever,  unless 
pressure  conditions  arise,  when  the  superficial  jx)rtions  of  the  encephalon 
are  disturl^ed  and  pain  ensues.  Cerebellar  disease  is  frequently  attended 
by  an  occipital  headache  and  a  tendency  to  retraction  of  the  head.  The 
location  of  the  headache  is  not  alwavs  in  close  relation  to  the  lesion. 
For  instance,  cerebellar  disease  has  caused  intense  fnmtal  headacJIies,  and 
small  tumors  have  given  rise  to  a  generalized  head-pain.  A  circum- 
scribed, deep-seated,  persistent,  and  intense  headache,  however,  ha& 
some  localizing  value. 

Vertigo  attends  many  brain  disorders,  and  marks  nearly  all  cere- 
bral surprises  arising  either  from  without,  as  by  concussion,  or  from 
within,  as  from  embolism  or  hemorrhage.  Implication  of  the  aural 
apparatus  gives  rise  to  the  jieculiar  vertigo  described  under  M6nidre's 
Disease  (see  p.  136).  A  lesion  of  the  middle  cerebellar  peduncle  causes 
forced  lateral  movements,  usually  associated  with  vertiginous  sensations, 
and  cerebellar  disease  is  marked  by  a  stagger,  into  the  causation  of  which 
some  vertigo  may  enter.  In  a  gt»neral  way  we  may  say  that  persistent 
vertigo  is  likely  to  be  allied  to  diseases  of  the  basal  parts.  These,  too, 
may  give  rise  to  the  ocular  and  labyrinthine  forms  from  injury  to  the 
nerves  entering  the  orbit  or  vestibule. 

Vomitinff  in  encepl^alic  disease  is  a  common  symptom.  The  pecu- 
liarities which  mark  cerebral  vomiting  are  lack  of  gastric  disorder  and 
nausea,  a  clean  tongue,  and  the  readiness  and  ease  with  which  the 
stomach  rtjects  its  contents.  There  is  very  little  retching,  and  the  food 
or  drink  is  regurgi tilted,  sometimes  witli  considerable  force,  in  a  projedile 
manner.  Meningeal  invasions  of  an  inflammatory  or  other  character 
often  present  this  symptom.  It  is  very  common  in  disease  of  the  cor- 
pora (|uadrigemina,  the  pontine  and  the  cerebellar  regions,  jx^haps  from 
more  or  less  irritation  of  the  pneumogastric  nucleus. 

All  varieties  of  mental  disturbance  apjK'ar  in  orgimic  brain  disease. 
We  encounter  momentary  unconsciousness  in  petit  mat;  hebetude,  and 
profound  coma  in  meningitis,  a|H)plexy,  concussion,  and  intracranial 
pressure  ;  maniaail  disturbance  after  epileptic  attacks  ;  changt^d  tempera- 
ment and  character  after  frontal  lesions,  and  more  or  less  dementia  in 
nearly  all  cerebral  paralytics.  The  diffuse  cerel)ritis  of  general  paresis 
presents  its  own  usually  highly  colored  mentiil  picture.  The  mental 
attributes  of  aphasics  have  been  already  described.  Mental  symptoms 
have  the  siime  g(»nenil  signilicance  as  motor  signs.  Irritation  means 
mental  excitement,  and  overmental  excitement  leads  to  hebetude,  which 
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also  directly  follows  pressure  conditions,  shock,  and  deranged  cerebral 
circulation. 

Optic  neuritis  in  brain  disease  has  been  adverted  to  under  Diseases  of 
the  Optic  Nerve  (see  p.  101).  Its  presence  in  suspected  intracranial 
tumor  almost  serves  to  clinch  the  diagnosis.  The  location  of  a  growth 
or  the  position  of  an  abscess,  or  their  size,  seems  to  have  very  little  to  do 
with  the  intensity  of  the  papillitis,  but  it  is  most  common  in  lesions  of 
the  basal  ganglia  and  cerebellum.  When  unilateral,  the  growth  is  com- 
monly on  the  same  side  of  the  brain.  A  neuroretinitis  is  a  common 
symptom  and  sequence  of  meningitis. 

The  localizing  symptoms  of  brain  disease  have  been  set  forth  in  the 
three  preceiling  chapters.  In  addition  we  often  derive  much  infor- 
mation from  the  implication  of  the  cranial  nerves  that  takes  place  in  their 
intracranial  course.  The  various  symptoms  thus  produced  are  discussed 
under  Diseases  of  the  Cranial  Nerves.  Diseases  of  the  base,  the  pedun- 
cular, pontine,  and  medullary  portions  of  the  encephalon  ordinarily  have 
cranial-nerve  concomitants.  This  is  also  true  of  lesions  of  the  cere- 
bellar poiluncles  and  of  other  parts  in  the  region  of  the  series  of  cranial- 
nerve  nuclei. 

Topical  symptoms  of  some  value  are  often  encountered  in  intracranial 
disease,  and  should  always  be  sought.  TVaumata,  if  recent,  are  usually 
marked  by  bruises,  wounds,  or  fractures  that  at  once  center  attention  on 
the  underlying  parts  and  on  the  opposite  side  of  the  brain  where  the 
force  of  the  blow  is  expended.  In  later  cases  scars,  cranial  depressions, 
or  evidence  of  bone  disease  are  equally  significant.  The  presence  of 
deformities  due  to  new  growths  and  the  conditions  of  the  auditory  canals, 
nasal  passages,  and  pharj'ngeal  vault  are  to  be  carefiiUy  noted.  When 
the  disease  aifects  the  meninges  there  is  often  topical  pain  and  tenderness 
that  can  be  elicited  by  making  pressure  over  the  scalp  or  by  going  over 
the  surface  with  a  percussion  hammer.  Its  outline  and  permanence  are 
su^estive  of  the  extent  of  disease  beneath.  A  neuralgia  of  the  fifth  or 
occipital  nerve  has  its  own  tender  points  and  anatomical  outlines  to  dis- 
tinguish it.  By  percussion^  Macewen,  Starr,  and  others  have  been  able 
to  distinguish  a  different  note  over  the  seat  of  intracranial  growths  and 
diseases  that  were  located  close  to  the  cranial  wall.  This,  doubtless, 
requires  a  very  acute  ear,  but  should  be  sought  in  every  suspicious  case. 
Intracranial  aneurysms  may  in  some  cases  present  a  bruit  that  can  be 
heard  through  the  stethoscope.  We  would  naturally  expect  the  patient 
to  be  aware  of  it,  as  the  conditions  favorable  for  bone-conduction  would 
be  pn»sent.  Two  of  the  writer's  cases  of  extensive  intracranial  aneur- 
ysm, in  which  a  bruit  was  probably  present,  gave  expression  to  no  such 
subjective  complaint,  and  auscultation  was  not  attempted  before  opera- 
tion. In  a  third,  ]>ersistent  throbbing  had  annoyed  the  i)atient  for 
months  and  then  disap|>eared,  but  the  stethoscope  revealed  a  decided 
bruit,  of  which  she  was  not  conscious. 

In  some  cases  of  intracranial  disease  a  localized  elevation  of  tempera- 
ture has  assisted  the  dia^iosis.  Our  present  commonly  available  means 
of  surface  thermometry  are  deficient  in  accuracy.  If  the  bulbs  of  clinical 
thermometers  be  passed  through  ])ieces  of  nibber  protei'tive  and  then 
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applied  to  the  scalp  by  light  bandages,  tolerably  reliable  readings  may 
be  obtained.  It  must  be  borne  in  mind  that  the  left  side  of  the  head 
is  usually,  in  the  right-handed,  about  one  degree  warmer  than  the  right 
side,  and  that  mental  activity  causes  the  temjwrature  to  go  up  nearly  or 
quite  another  degree.  Sometimes  in  suspected  abscess  a  thermometer  in 
each  auditory  canal  may  on  one  side  show  local  heat  even  in  the  absence 
of  any  apparent  local  inflammation.  Palpation  may  discover  a  brain 
tumor,  as  the  cranial  wall  is  often  eroded  by  a  cerebral  growth,  and  that, 
too,  when  situated  at  a  considerable  depth.  The  x-ray  has  been  used 
in  many  cases  of  brain  disease.  In  a  few  instances  it*  has  aided  in  the 
diagnosis  of  tumor,  but  in  cases  of  exostosis  and  other  alterations  of 
bones,  in  foreign  bodies  and  hemorrhage,  skiagrams  are  of  the  greatest 
value. 

Finallv,  it  is  to  be  borne  in  mind  that  a  brain-lesion  located  in  a 
latent  zone  may  give  rise  to  »ipnptoim  at  a  diManc^.  In  some  instances 
this  results  fn)m  interference  with  the  blood-supply  or  the  return  circu- 
lation. In  other  cases  the  mechanism  can  not  be  explained.  In  many 
cases  where  every  symptom  pointed  to  the  cortex,  the  disease  has  been 
found  deeply  seated.  The  localizing  diagnosis  always  contains  uncer- 
tainties and  should  be  expressed  with  a  fair  degree  of  reservation. 
Operations  de|)ending  on  it  are,  therefore,  exploratory  in  every  instance 
when  external  guiding  signs  are  lacking. 
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CHAPTER  V. 


ARTERIAL  BRAIN  DISEASES* 

In  the  preceding  chapters  of  this  part  the  localizing  features  of  brain 
disease  have  been  considered.  They  furnish  the  basis  of  the  localizing 
diagnosis.  An  equally  or  more  important  question  is  that  of  the  patho- 
logical diagnosis.  What  is  the  lesion  ?  Comparatively  few  pathological 
processes  are  found  in  diseases  of  the  brain,  but  their  effects  and  re- 
sults are  numerous  and  serious.  These  diseases  fall  into  groups  related 
to  :  (1)  The  arterial  supply  ;  (2)  the  venous  return  ;  (3)  inflammatory 
disturbances  of  the  brain-substance,  and  (4)  new  formations.  Surgical 
conditions,  such  as  penetrat- 
ing wounds,  are  left  to  works 
properly  covering  such  acci- 
dents. We  first  turn  our  atten- 
tion to  the  arterial  supply  of  the 
brain. 

Anatomical  Considera- 
tions.— The  arterial  supply 
of  the  encephalon  furnishes 
the  anatomical  basis  of  some 
brain-lesions,  and  presents  prac- 
tical |)oints  of  great  impor- 
tance. The  left  carotid,  leav- 
ing the  arch  of  the  aorta  on 
a  tangent  that  conforms  to  the 
natural  blood-current,  favors 
the  jKissage  of  emboli  of  car- 
diac origin  to  the  left  brain. 
It  will  be  recalled  that  all 
the  blood    to  the  brain  ])n)|)er 

reaches  the  encephalon  by  the  internal  carotids  and  the  vertebrals. 
Tlu^e  four  inlets  are  brought  into  intimate  relation  through  the 
circle  of  Willis.  Fn)m  side  to  side  com|>ensation  in  the  circle 
is  practicxilly  complete  in  (»ase  the  lateral  arteries  are  (wcluded. 
From  the  carotid  or  anterior  j)ortion  of  the  circle  to  the  verte- 
bral, basilar,  or  |)<)sterior  |)ortion,  full  eompensjition  can  not  be 
provided  owing  to  the  smallness  of  the  connecting  arteries.  From 
the  cir<»le  of  Willis  two  distinct  svstems  of  arteries  arise, — the 
bitsal  and  the  cortical.  From  the  circle  itself,  and  from  about 
the  first  inch  of  the  six  great  arteries,  the  anterior,  middle,  and 
posterior  cerebnils,  short,  direct  vessels  plunge  into  the  brain  to 
nourish  the  basal  parts,  gimglin,  and  capsules.  These  anastomose  but 
slightly  with  (me  anotluT,  and  are  of  tlie  nature  of  terminal  arteries. 
Their    occlusion    or    destruction     irrej)arably   cuts   off    the    circula- 


Fig.  80.— Charcot'H  diagram  of  the  circulHtioii  at  the 
base  of  the  brain. 
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tion  from  a  given  portioo  of  brain-tissue.  Those  distributed  to  the 
lenticulostriate  nucleus,  the  internal  capsule,  and  a  portion  of  the 
thalamus  are  derived  from  the  stem  of  the  middle  cerebral.  One 
in  particular,  supplying  the  third  layer  of  the  lenticular  ganglion, 
the  caudate  nucleus,  and  the  upper  portion  of  the  capsule,  ie  so 
commonly  the  seat  of  rupture  that  it  was  denominated  by  Charcot  the 
artery  of  cerebral  hemorrhage. 


The  main  cerebral  arteries  coursing  up  over  the  hemispheres  in  the 

arachuopia  have  each  a  definite  cortical  terntorv   ind  these  only  slightlv 

p      T        g         ff  h  ran        — n  m        d     ca       rt 

n  h  ng   h       rt  ng     ang  es  a  d     rg 

i^  g''^       g  bran  uh   h  p   re      h    cort  x  m  P       b    nhte 

matte  cerebrum   seeFg36  C)      Taepa        ward  and 


almost  come  into  anastomotic  contact  with  the  upwanl- reaching  termina- 
tions of  the  capsular  and  ganglionic  branches  arising  close  to  the  circle. 
Between  these  arterial  tt-rritories  there  remains  an  ill-nourished  zone 
that  is  pnmc  to  senile  softening  (Fig.  83). 

The  cerebellnm  receives  its  l>lood-.sup])ly  from   the  vertebrals  and 
basilar ;  the  nicdtilla  and  jiuns  are  largely  supplie<l  by  the  basilar.     It 
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will  be  recalled,  from  the  description  of  the  pial  vessels  (p.  73),  that 
their  cortical  and  deeper  branches  carry  with  them  a  periarterial 
lymph-sheath  continuous  with  the  pial  space. 


CEREBRAL  ANEMIA  AND  HYPEREMIA. 

Cerebral  Anemia. — Until  recently  an  undue  importance  attached 
to  the  frequently  alleged  eonditions  of  general  brain  anemia  and 
hyperemia.  "  They  were  spoken  of  as  morbid  entities,  and  diag- 
nosis stopped  at  that  AV'e  must  look  upon  them  as  purely  symp- 
tomatic and  secondary.  In  many  respects  they  are  marked  by 
similar  or  even  identical  phenomena,  and  can  only  be  distinguished  by 
their  associated  states  or  incidental  symptoms.  The  circulation  of  the 
brain,  it  will  be  recalled,  is  under  the  direct  control  of  vasomotor  oonters 
in  the  medulla  and  cervical  cord. 
It  is  exceedingly  difficult,  if  not 
impossible,  to  say  where  physio- 
It^cally  increased  blooil-supply 
becomes  a  morbid  congestion  and 
entitled  to  the  term  hyperemia. 
Cerebral  anemia  is  equally  indefi- 
nite. In  giving  the  causes  of  these 
oppc^ite  conditions,  therefore,  it 
has  been  found  im]K>ssiblc  to 
sharply  separate  the  natural  from 
the  morbid  states.  Let  us  first 
consider  the  anemic  brain. 

Etiology. — Cerebral  anemia 
is  most  common  in  infancy  and 
old  age,  the  perio<ls  of  least  brain 
activity.  In  old  age  it  is  the 
legitimate  consequence  of  senile 
arterial  degeneration.  In  adults 
it  follows  intense  emotions, various 
peripheral,  acnte,  jjainful  disturb- 
ances, and  shock  of  ail  sorts.  Tobacco,  ei^,  belladonna,  bromids,  anti- 
mony, lead,  chlorofonn,  and  many  other  drugs  and  poisons  produce  cere- 
bral anemia.  Fatty  heart,  aortic  insufficiency,  bradycardia,  excessive 
hemorriiage,  rapid  evacuation  of  peritoneal  and  pleural  effusions  are 
attended  by  cerebral  anemia.  It  takes  a  prominent  place  in  all  the 
general  anemias,  and  in  the  i)ernieioiis  varieties  is  especially  marked  and 
of^en  attended  by  nutritional  changes  in  the  gray  matter  of  the  brain 
and  spinal  cord.  Cachectic  and  exhausting  diseases,  such  as  cancer, 
typhoid,  phthisis,  etc.,  priMluce  a  similar  condition.  Ligature  or  oblitera- 
tion of  a  carotid,  or  partial  occlusion  of  both  carotids  or  vcrtebrals  by 
athen)ma,  serve  to  media nically  pnxluce  anemia  of  the  brain. 

Symptoma. — In  anile  fanm  of  brain  anemia,  such  as  arc  typified 
by  an  ordinary  fainting  spell  or  a  great  loss  of  blood,  the  symptoms  are 
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"  darkness  before  the  eyes,"  giddiness  or  vertigo,  noises  in  the  ears, 
feebleness,  trembling  of  the  limbs,  nausea  or  vomiting,  sometimes  slight 
delirium,  and  then  more  or  less  loss  of  consciousness.  Partial  or 
generalized  convulsive  movements  are  common,  and  epileptiform  con- 
vulsions are  sometimes  seen.  Finally  the  condition  remits  or  passes 
deeper  into  coma,  and  may  terminate  in  death.  The  face  is  usually 
blanched,  the  pulse  small  and  fluttering,  arterial  pressure  greatly  re- 
duced, the  pupils  dilated,  the  skin  covered  with  a  cold  perspiration. 
Similar  conditions  are  seen  in  shock,  and  to  a  moderate  degree  in  some 
cases  of  migraine. 

In  the  eAron/c/orm,  such  as  attends  general  anemia  and  the  cachexise, 
patients  complain  of  heaviness  of  the  head,  of  headaches  limited  to  a 
portion  of  the  head,  or  a  feeling  of  constriction  about  the  head.  They 
sleep  lightly  or  brokenly  and  their  sleep  is  disturbed  by  dreams.  There 
is  mental  and  physical  inertia.  They  are  irritable,  peevish,  impression- 
able, and  somnolent  The  pupils  are  dilated.  Vertigo,  sometimes 
ringing  in  the  ears,  and  muscse  volitantes  are  common,  and  often  induced 
by  rising  from  the  recumbent  position  or  by  a  quick  turn  of  the  head. 
In  extreme  cases  there  may  be  visual  hallucinations  and  temporary  blind- 
ness from  retinal  anemia.  Slight  delirium  or  maniacal  states  and  even 
epileptiform  convulsions  are  seen  in  severe  instances.  Optic  papillitis 
or  choked  disc  is  occasionally  encountered. 

The  diagnosis  is  not  difficult  except  in  the  toxic  cases.  It  must 
be  remembered  that  the  circulation  in  the  face,  or  even  in  the  retina,  is 
not  a  reliable  index  of  the  brain  state,  but  is  sometimes  a  helpful  guide. 
Anemia  of  the  brain  is  relieved  by  placing  the  head  low  and  intensi- 
fied by  the  vertical  attitude. 

The  treatment  is  that  of  the  underlying  causal  state  or  toxic  con- 
dition. 

Cerebral  hyperemia,  like  anemia  of  the  brain,  is  always  a  secondary 
state,  and,  while  arising  from  op|x»site  conditions,  has  many  similar  sub- 
jective symptoms.  It  may  be  recalled  that  the  passing  from  sleep  to 
the  waking  state  is  normally  marked  by  increased  cerebral  circulation, 
as  is  also  the  pnxje^ss  of  active  mentation,  which  is  attendal  by  a  sliglit 
increase  in  the  surface  temi)erature  of  the  head,  jiarticularly  on  the  left 
side  in  right-handed  persons.  The  brain  volume  is  augmented  and  in- 
tracranial cerebrospinal  fluid  is  displaced  in  cerebral  congestion. 

Etiologry. — Muscular  effort,  couji^hing,  vomiting,  increased  heart 
action,  impeded  resj)iration,  a  dependent  position  of  the  liead, — all  tend 
to  increase  the  amount  of  blocxl  within  the  skull  and  pr<Kluce  cong(*stion 
or  hyperemia  of  the  brain.  Usually  the  face  shows  a  similar  condition. 
Some  families  disj)lay  a  tendency  to  ]>letliora  and  cerebral  congestion. 
Menstrual  pericKls  are  normally  mark(»d  by  an  increasecl  circulation  in 
the  brain.  At  tli(*  climacteric  this  occurs  in  flushes  or  waves  and  be- 
comes very  annoyin<r.  (iouty  subjects  are  j)articularly  liable  to  vas- 
cular disturbance,  which  frequently  involves  the  cerebral  circulation. 
Contracted  kidney  and  arteriosclerosis  are  also  commoiilv  marked  bv 
such  vascular  storms.  Insolation  produces  intense  cerebral  congestion, 
and  exposure  to  cold  has  a  similar  eflt'ct  by  driving  the  blood  from  sur- 
face to  center.     In  the  same  way  during  a  chill   the  central  organs  are 
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hyperemic.  The  nitrites,  opium,  alcohol,  and  the  infections  of  typhoid, 
pneumonia,  tetanus,  and  many  fevers  produce  cerebral  congestion.  This 
may  alone  be  the  cause  of  the  convulsions  which  so  frequently  mark  the 
onset  of  eruptive  fevers  in  children.  The  suppression  of  menstrual 
discharges  or  of  chronic  hemorrhoidal  bleeding  and  pressure  on  the  aorta 
by  a  tumor  or  fecal  accumulation  raises  the  cerebral  blood-pressure. 
Cardiac  conditions  may  cause  cerebral  congestion  by  impeding  the 
venous  return  or  increasing  the  arterial  tension.  Inflammations  about 
the  head  and  neck  and  in  the  throat  are  commonly  attended  by  cerebral 
conge?5tion.  Brain-tumors  and  continued  epileptic  attacks  usually  cause 
increased  cerebral  vascularity. 

S3niiptoins. — A  elite  cerebral  congestion  of  a  marked  degree  usually 
causes  intense  throbbing  headache,  haziness  or  blurring  of  vision,  and 
sometimes  photophobia.  It  sometimes  leads  to  vertigo,  ringing  or 
throbbing  in  the  ears,  a  tendency  to  somnolence,  and  if  sle^p  ensues, 
frightful  dreams  are  likely  to  disturb  it.  There  are  mental  depression 
and  incapacity  for  thought.     There  is  increased  arterial  tension. 

Acute  cerebral  congestion  in  a  grave  form  occasionally  comes  on  like 
an  apoplectic  stroke  and  furnishes  an  apoplectic  equivalent.  The  patient 
falls  inert,  unconscious,  with  stertorous  respiration,  relaxation  of  the 
sphincters,  and  may  die.  He  usually  recovers,  however,  in  a  day  or  two. 
Slight  paralytic  symptoms  last  several  days  longer  and  eventually  com- 
pletely disappear.  All  gradations  of  cerebral  congestive  attacks  are 
encountered,  and,  as  above  indicjited,  it  is  often  diiBcult  to  distinguish 
at  what  point  they  become  pathological. 

In  gouty  cases  and  in  various  chronic  intoxications  there  is  a  tend- 
ency in  some  to  delirium,  in  others  to  convulsive  manifestations,  during 
the  attack  of  cerebral  hyjwremia.  These  motor  and  mental  excesses 
may  reach  epileptoid  and  maniacal  stages. 

Chronic  hyperemia  of  the  bniin  is  usually  a  part  of  orgjinic  disease  of 
that  organ  and  does  not  here  call  for  s|KH3ial  mention,  as  its  symptomatic 
value  is  commonly  apparent.  When  it  gives  rise  to  symptom  groups  it 
is  by  exacerbation  in  the  form  of  acute  attacks. 

The  diagnosis  of  cerebral  eongt»stion  is  commonly  easy.  The  feel- 
ing of  fullness  in  the  head,  the  injc^cted  eyes,  the  flushed  face,  full  artiT- 
ies,  quickened  pulse,  contracted  pupils,  and  the  increase  of  all  symptoms 
when  the  head  is  lowert^l  are  sufficiently  striking.  It  is  often  very 
difficult,  however,  to  distinguish  the  epileptoid  and  ajwplectiform  attacks 
from  those  of  pure  epilepsy  and  gross  bniin-lesions  resjKH^tively.  In 
the  case  of  apoplectiform  attacks  in  plethoric  individuals  before  the  age 
of  fifty,  esfKH^'ially  if  they  are  alcoholic  or  gouty,  the  presumption  is  in 
fiivor  of  cerebnil  congestion  and  reservation  of  opinion  is  in  order.  In 
epileptiform  attacks  the  history  of  the  case  will  almost  invariably  illumi- 
nate the  situation. 

The  symptom,  hy[>ereniia,  having  been  deciphered,  it  remains  to  tnice 
it  to  its  pn)|KT  source,  and  to  this  treatment  is  directed.  lie|x»ated  cerc^ 
bral  congestive  attacks  in  elderly  persons  foreshadow  cerebnil  hemor- 
rhage and  softening.  In  paretic  dementia  they  are  likely  to  be  followinl 
by  a|)opl(»ctiform  attacks  and  a  rapid  downwanl  course.  In  other  in- 
stances their  significance  is  strictly  related  to  their  cause. 
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CEREBRAL  ARTERITIS. 

Immense  importance  attaches  to  disease  of  the  cerebral  arteries,  not 
so  much  on  their  own  account  as  because  of  the  dire  consequences  of 
hemorrhage  and  softening  which  they  may  entail. 

Acute  arteritis  in  the  brain  may  follow  infectious  diseases,  such  as 
typhoid,  variola,  diphtheria,  scarlet  fever,  measles,  and  puerperal  infec- 
tion. All  the  arterial  tunics  are  involved,  but  distinct  symptoms  do  not 
arise  unless  thrombosis  ensues.  This  is  particularly  liable  to  occur,  as 
the  iutima  is  often  much  thickened.  The  arterial  inflammation  in  many 
instances  arises  first  in  the  vasa  vasorum,  and  is  thence  propagated 
to  the  arterial  trunks.  The  softening  that  ensues  may,  according  to 
Turner,  be  followed  by  cerebral  hemorrhage. 

Peri-arteritis  is  a  descriptive  term  applied  to  a  proliferating  affec- 
tion involving  the  external  arterial  coat.  It  is  attended  by  diffuse  or 
circumscribed  thickenings  and  connective-tissue  increase.  The  perivas- 
cular sheaths  of  the  cerebral  vessels  become  choked.  This,  taken  with 
the  weakened  arterial  wall,  favors  the  formation  of  saccular  dilatations. 
In  many  instances  the  cerebral  vessels  become  beaded  with  minute  aneur- 
ysms, which  are  prone  to  develop  at  the  branching  points.  In  them- 
selves these  miliary  aneurysms  favor  rupture,  and  the  fattj'  degeneration 
of  the  arterial  and  capillary  walls  increases  this  danger.  As  a  fact,  they 
are  the  almost  invariable  source  of  cerebral  hemorrhage,  and  can  usually 
be  found  by  carefully  washing  out  the  clot. 

Peri-arteritis  is  frequently  caused  by,  or  at  least  associated  with, 
Bright's  disease.  It  may  l>e  induced  by  tubercular  infection,  which 
usually  invades  the  cranium  by  the  arterial  route.  It  is  a  concomitant 
of  the  involution  of  advanced  years  and  of  arteriosclerosis.  Syphilis 
may  produce  it,  as  may  gout,  rheumatism,  and  alcohol.  Symptoms  are 
very  vague  and  indefinite,  or  absent,  until  hemorrhage  or  infarction  gives 
rise  to  plegic  disturbances.  The  condition  should  be  suspected  in  chronic 
Bright's  disease  and  in  cases  showing  arterial  degeneration  elsewhere. 

Chronic  arteritis,  athercmia,  endarteritis  deformans^  is  frequently 
found  in  the  large  cerebral  vessels,  particularly  those  at  the  base, 
and  especially  the  basilar.  The  atheromatous  plaque  originates  in 
the  occlusion  or  inflammation  of  the  nutrient  artery,  or  vasa  vasorum. 
This  j>roilue(\s  an  infarct  largely  confined  to  the  middle  tunic  of  the  ves- 
sel, and  the  fatty  degenemtion  that  ensues  is  eventually  rej)laced  by 
calcareous  de|X)sits.  The  vessel  may  be  completely  encircled  by  such 
a  patch,  or  numerous  atheromatous  islands  may  be  found.  By  their 
coalescence  the  entire  artery  becomes  rigid  and  brittle.  At  first  the 
intima  covers  the  plaques  smoothly,  but  it  is  prone  to  break  down,  leav- 
ing the  calcareous  matter  exjH>sed  in  the  blood-stream.  This  frequently 
leads  to  local  de|X)sits  of  fibrin  from  the  bhxKl,  which  may  cause  throm- 
botic closure  of  the  vessel  or  wash  away  in  embolic  masses  or  particles, 
to  produce  disturbance  farther  along  the  course  of  the  arterial  current. 
In  the  same  way  calcareous  partich^s  may  be  cast  into  the  stream,  and, 
lodging  in  the  narrowing  channel,  cause  secondary  mischief.  An- 
other effect  of  atheroma  is  to  narrow  the  lumen  of  the  affected  vessel 
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through  the  thickening  of  its  walls  and  the  swelling  of  the  internal  coat. 
Again,  by  weakening  the  vessel-wall,  atheroma  may  produce  dilata- 
tion and  lead  to  an  aneurysm.  The  small  arteries  arising  at  the  seat  of 
atheromatous  invasion  may  be  occluded,  though  the  parent  vessel  re- 
mains pervious.  Collateral  territories  are  thus  cut  off,  while  the  ulti- 
mate distribution  remains  active.  The  rigidity  and  brittleness  of  the 
artery  favor  rupture  and  hemorrhage. 

Atheroma  may  be  considered  as  a  purely  senile  condition  in  many 
cases,  a  part  of  the  involutionary  changes  of  the  organism  in  advanced 
years.  There  is  no  doubt  that  gout,  rheumatism,  great  muscular  strain- 
ing, overindulgence  in  alcohol,  lead  [)oisoning,  and  syphilis  are  addi- 
tional causes.  Lancereaux  says  chronic  malarial  infection  may  cause 
atheroma.  Causes  are  frequently  combined  in  a  given  case,  as  gout 
and  senility.  Atheroma,  though  usually  found  after  middle  life, 
has  been  noted  in  the  aorta  and  large  systemic  vessels  in  children  and 
even  in  infants. 

The  symptoms  of  atheroma  of  the  cerebral  vessels  are  usually  vague 
and  uncertain  until  thrombosis,  aneurysm,  or  hemorrhage  has  been  added. 
It  may  be  reasonably  suspected  when  the  condition  in  the  heart,  aorta, 
and  palpable  systemic  arteries  indicates  its  generalized  distribution. 
Protracted  nosebleed  after  middle  life  is  generally  due  to  arterial  de- 
generation of  carotid  branches  in  the  nasal  spaces  and  a  rather  common 
forerunner  of  cerebral  arterial  accident.^  Lesion  of  the  optic  chiasm 
by  bilateral  atheromatous  thickenings  of  the  carotids  pressing  U|X)n  it 
has  been  noted.  Double  temporal  hemianopsia  may  thus  be  produced. 
The  formation  of  an  aneurj'smal  tumor  gives  rise  to  its  own  localizing 
symptoms.  Resulting  hemorrhage  and  thrombosis  present  symptoms 
related  to  the  structures  that  are  injured  or  destroyed. 

The  treatment  of  atheroma  is  practically  the  same  as  that  of  arterio- 
sclerosis. 

Arteriosclerosis,  aiienocapiUary  fibrosis,  is  always  a  general- 
ized systemic  condition,  but  it  may  be  more  accentuated  in  certain 
bodily  organs  and  there  give  rise  to  local  symptom  groups.  Its  effect 
upon  cerebral  activity  is  most  important.  According  to  Sansom,  the 
changes  brought  alx)ut  are  due  to  a  poison  circulating  in  the  blood,  which 
acts  upim  the  fibroid  elements  of  various  tissues,  but  preeminently  upon 
those  of  the  arterial  channels.  The  essential  histological  modification 
consists  of  a  fibroid  proliferation  or  fibrosis.  In  certain  locations  this 
acts  mechaniciilly  to  stningulate  associated  structures,  as,  for  instance,  in 
the  arteries,  where  the  muscular  fibers  are  thus  invaded  and  even  dis- 
placed. The  walls  of  the  (»ntire  arterial  system  become  thickened. 
This  may  he  due  :  (1)  To  thickening  of  the  internal  coat,  which  may  go 
on  to  the  complete  obliteration  of  small  vessels,  or  (2),  commencing  first 
in  the  external  wall,  the  disease  may  s])read  inward,  usually  causing  at 
first  some  hy|x»rtro]>hy  of  the  muscular  coat,  or  (3)  the  fibrosis  may 
originate  outside  of  the  arterioles,  which  are  involved  secondarily  by 
extension  of  the  pnx'ess  to  thorn.  The  various  initial  hx^ations  of  the 
disease  seem  to  dcfx^nd  u|H)n  the  mode  of  the  poisonous  invasion.     In 
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one  instance  it  afTccte  the  intjma  directly  from  the  blood-stream,  in 
another  the  outer  coat  from  the  perivascular  or  lymphatic  space,  and  in 
the  third  variety  the  fibrous  structures  of  parenchymatous  organs  are 
disturbed  through  the  lympli-cKannels.  AH  these  varieties  may  be 
found  in  the  same  case. 

This  condition  has  a  number  of  patholt^cal  associations.  Atheroma 
is  present  in  about  one-half  the  cases.  Cardiac  hypertrophy  and  dilata- 
tion, hepatic  cirrhosis,  Bright's  disease,  asthma,  angina  pectoris,  and 
mitral  stenosis  are  frequently  associated  and  due  to  identical  changes. 
The  effect  of  arteriosclerosis  is  to  diminish  the  arterial  caliber  and 
thereby  lessen  nutrition.  This  may  reach  a  complete  d^ree  and  in  the 
brain  give  rise  to  localized  anemia  and  softening. 

The  nature  of  the  poison  which  stimulates  the  fibroid  activity  is 
obscure.  IxKimis  says  the  "general  fibrosis  has  its  origin  in  a  fibroid 
diathesis  either  hereditary  or  acquired,"  but  this  explains  nothing.  By 
some  writers  defective  elimination,  particularly  that  from  the  kidney,  is 
accused.  Arteriosclerosis  is  certainly  an  accompaniment  of  old  age  and 
is  a  fair  index  of  the  wear  and  tear  the  individual  has  undergone  and  of 


the  remaining  vital  caiKuity.  We  find  it  often  a  marked  family  charac- 
teristic. It  is  ills"  clear  that  chronic  intoxicsitions  by  alcohol,  lead,  gout, 
rheumatism,  and  syj>hilis  favor  it  stmiigly.  Overeating,  repeated  mus- 
cular stniins,  and  intestinal,  nnial,  muscular,  and  cutaneous  sluggishness 
count  for  sonielliiug  in  its  ejuis-ttiou. 

The  wrdtral  xiimpdmu'  productsl  bv  arteriosclerosis  cover  a  wide 
range,  but  are  all  due  to  faults  of  bniin-uutrition.  Tliey  embrace  those 
of  scuilitv,  prcniiitun'  senility,  and  tl<'gi.'neriitivc  priKS'sses,  both  ehronic 
and  acute,  Tlie  hiirhest  and  most  delicate  brain-funetions  are  likely  to 
Iw  first  affected.  \\\;  therefon,  find  hssen.il  mentality,  aphasia,  and 
monoplegias  or  nicR'  clumsiness  of  the  hands,  Paresthesias  nre  very 
eoninion,    Hcmiplegic  and  dii)legic  manifestaliiins  are  ol>servc<l.    At  first 
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these  symptoms  are  temporary  and  recurrent,  but  unless  the  arterial 
condition  improves,  they  tend  to  become  more  and  more  continuous 
and  permanent.  Slight  attacks  of  hebetude  or  sleepiness  may  eventuate 
in  stupor,  coma,  and  even  in  death.  Jacksonian  and  generalized  con- 
vulsions, syncopic  attacks,  and  periods  of  mental  confusion  are  all  within 
the  range  of  this  protean  malady.  If  the  fibroid  change  occludes  a 
cerebral  vessel,  it  acts  like  a  thrombus,  to  which,  indeed,  it  often  leads, 
and  a  softened  infarct  results  in  permanent  loss  of  localized  brain- 
function.  Many  islands  of  softening  and  many  sclerotic  patches  may 
be  due  to  this  cause  and  present  multiple  symptoms.  Diffuse  sclerotic 
processes  in  the  cortex  are  associated  with  it,  and  it  underlies  some 
of  the  cerebral  lesions  of  general  paresis  and  tabes.  Associated  minor 
symptoms,  such  as  vertigo,  headache,  insomnia,  irritability,  lack  of  mental 
energy  and  muscular  force,  and  the  craving  for  stimulants,  all  point  to 
the  lowered  nutrition  of  the  brain.  All  the  manifestations  of  cerebral 
arteriosclerosis  are  likely  to  come  at  first  in  gusts  and  waves. 

Symptoms. — ^The  pliysical  examination  of  a  case  of  arteriosclerosis 
usually  demonstrates  a  tortuous,  rigid,  frontal  arterj^,  sometimes  moving 
under  the  skin  in  a  vermicular  manner  at  each  pulse- wave.  The  cornea 
commonly  is  the  seat  of  a  marked  senile  arcus.  The  radials,  brachials, 
femorals,  and  all  palpable  arterial  trunks  are  tense  and  rigid.  The  pulse 
is  one  of  high  tension.  A  light  finger  imperfectly  detects  it,  but  it  seems 
to  increase  as  pressure  is  applied  and  can*  hardly  be  obliterated.  The 
sphygmomanometer  gives  abnormally  high  readings.  There  is  usually 
an  enlarged,  laboring  heart,  and  often  roughened  valvular  sounds.  The 
second  sound  is  invariably  accentuated.  The  urine  is  likely  to  show  al- 
bumin and  the  formed  elements  that  mark  chronic  nephritis.  Often  the 
quantity  of  urea  is  scanty  or  markedly  deficient.  A  constipated  habit  is 
the  rule,  and  the  general  health  is  below  par.  In  less  advanced  cases  the 
general  indications  of  the  arterial  state  may  be  very  slight  and  yet  the 
cerebral  mischief  may  be  extensive.  This  is  especially  true  in  the  syphil- 
itic varieties.  The  same  processes  that  take  place  in  cerebral  structures 
affect  the  cord,  and  may,  and  often  do,  give  rise  to  organic  mischief,  fur- 
nishing the  basis  of  many  systematized  and  unsystematized  cord-lesions. 

The  treatment  of  arteriosclerosis  affecting  the  brain  must  be  under- 
taken at  an  early  stage  if  much  is  to  be  accomplished.  Toxic  causes,  if 
present,  must  be  eliminated.  Syphilis,  gout,  l(»ad  poisoning,  alcohol- 
ism, renal,  pulmonary,  and  cardiac  conditions  must  receive  their 
appropriate  management.  The  arterial  sjmsm  due  to  the  local  irri- 
tation of  the  muscular  tunic,  and  ])erha]>s  also  to  uric  products  in 
the  circulation,  nuist  be  overcome.  To  relieve  the  spasm  the  nitrites, 
especially  nitroglycerin,  may  be  given  at  short  intervals.  Mercurials 
and  much  drinking  water  to  cleanse  the  intestines  and  stimulate  the 
kidneys  are  valuable  aids.  Alkaline  waters  such  as  Vichy  and  the  lithia 
waters  are  good.  Care  of  the  digestive  tract  and  of  the  diet  is  of  the  first 
importance.  All  excesses  must  ceast*.  A  simple,  easily  digested  regimen, 
with  a  very  limiteil  amount  of  red  meats,  starches,  and  sugars,  should 
be  ordered.  The  skin  should  be  kept  active  by  baths,  frictions,  and 
massage.  If  muscular  exercises  are  for  any  reason  contniindicated  or 
not  available,  massage  may  take  their  place.     An  outdoor  habit  should 
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be  cultivated,  and  change  of  scene  may  do  much  to  reduce  the  mental 
distress  and  vague  broodings.  Of  all  medicine  directed  toward  improv- 
ing the  arterial  condition  the  iodids  easily  hold  first  rank,  but  it  should 
be  remembered  that  the  potassium  salts  depress  the  heart's  action  and 
perhaps  add  to  the  arterial  sluggishness.  Sodium  iodid  is  much  to  be 
preferred  and  is  usually  better  tolerated.  This  should  be  given  in  doses 
of  from  five  to  twenty  grains  after  meals,  and  continued  for  months  and 
years,  with  short  intervals.  A  good  plan  is  to  order  the  iodid  discon- 
tinued during  every  fifth  week.  Tonics  are  almost  invariably  required. 
Arsenic  can  be  readily  given  with  the  iodid,  and  strychnin  is  perhaps 
the  best  aid  to  the  laboring  heart.  Avoid  digitalis  and  everything  else 
that  tends  to  increase  arterial  tension.  No  harm  seems  to  come  from  the 
frequent  use  of  amyl  nitrite  or  trinitrin,  and  the  prompt,  though  tran- 
sient, relief  produced  is  often  very  gratifying,  besides  in  a  way  confirm- 
ing the  diagnosis. 

Under  such  a  plan  of  treatment,  aphasias,  mental  disturbance,  hemi- 
paresis,  and  many  other  symptoms  of  brain  disturbance  will  sometimes 
rapidly  clear  up  and,  if  not  cured,  remain  in  abeyance  for  years,  pro- 
vided moderation  in  all  things  be  the  rule  of  life.  The  prognosis, 
however,  should  be  guarded,  as  we  know  that  brain-cells  degenerate 
beyond  recovery  if  entirely  deprived  of  their  blood-supply  for  about 
forty-eight  or,  at  the  most,  seventy-two  hours  at  a  time.  At  best  it  is 
evident  that  the  presence  of  arteriosclerosis  signifies  a  shortened  life-lease. 

Syphilitic  Arteritis. — It  is  now  generally  recognized  that  cere- 
bral arteritis  from  syphilitic  infection  may  be  a  comparatively  early 
manifestation  of  the  disease.  Ogilvie  shows  from  Naunyn\s  statistics 
that  syphilitic  diseases  of  the  cerebrospinal  axis  present  the  greatest  pro- 
portion of  cases  during  the  first  year  following  the  initial  lesion,  but  they 
may  appear  even  after  a  score  of  years.  The  basilar,  carotids,  circle 
of  Willis,  and  large  cerebral  arteries  are  those  usually  implicated,  but 
smaller  brain-arteries  may  be  similarly  diseased.  The  s|)ecific  inflam- 
mation may  produce  a  peri-arteritis  and  nodular  plaques  that  look  some- 
thing like  those  of  atheroma,  or  it  may  invade  and  infiltrate  all  the 
arterial  walls  with  gummy  products,  commencing  either  as  an  endarter- 
itis or  a  peri-arteritis.  Long-standing  syphilitic  arteritis,  especially  of  the 
large  vessels  of  the  base,  ])r(Kluces  a  sclerous  degeneration  that  does  not 
calcify.  It  is  generally  circumscribed  in  small  patches,  amsing  bulgihg 
of  the  internal  and  external  coats,  deforming  the  artery  and  altering  its 
capacity. 

Sy])liilitic  arteritis  leads  to  :  (1)  Obstruction  of  the  vessel  by  the  pro- 
duction of  thrombosis  or  by  an  oblitemting  endarteritis ;  (2)  rupture 
and  hemorrhage,  and  QX)  aneurysm.  It  may  appear  at  any  age  and 
may  follow  inherited  syphilis  in  children  and  even  in  adults. 

The  most  prominent  indications  of  syphilitic  disease  of  the  cerebral 
arteries  are  the  pnKlromata.  Of  these  the  syphilitic  headache,  coming  on 
usually  towanl  evening  and  lasting  until  midnight,  is  the  most  distinct- 
ive. Except  that  due  to  tumor,  it  is  the  most  intense  and  unmanage- 
able headache  with  which  the  physician  is  called  u[xin  to  deal.  Or- 
dinarily it  is  not  confined  to  any  portion  of  the  head,  but  is  described  as 
being  somewhat  superficial,  unlike  the  deep-seated  pain  of  tumor.     L  n- 
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less  the  condition  is  now  recognized  or,  as  is  rarely  the  case,  sponta- 
neously subsides,  disturbances  in  the  cortex  are  likely  to  appear,  marked 
by  paresthesias  and  loss  of  power  in  the  extremities  or  disturbance  of 
speech  and  the  special  senses.  After  vacillating  symptoms  of  this 
character,  which  have  a  tendency  to  recur  at  intervals  of  a  few  days 
or  weeks,  ian  apoplectic  stroke,  due  to  sudden  rupture  of  the  vessel, 
may  ensue,  or  a  complete  thrombosis  lead  to  cerebral  softening.  When 
hemorrhage  or  thrombosis  takes  place  the  headache  usually  disappears, 
or  sometimes  it  disap|)ears  a  few  days  before  the  onset  of  serious  results. 
The  symptoms  are  those  of  cortical  irritation  and  the  eventual  onset  of 
paralysis  is  usually  not  marked  by  complete  loss  of  consciousness,  ex- 
cept in  the  hemorrhagic  form,  and  coma  is  the  great  exception.  Apha- 
sia, facial  paralysis,  monoplegia,  paresthetic  tinglings,  preceded  by  a  his- 
tory of  violent  headache,  with  nocturnal  exacerbations,  strongly  indicate 
syphilitic  disease  of  the  cerebral  arteries,  even  in  the  absence  of  any  his- 
tory of  specific  infection.  As  has  been  shown  by  Charcot,  almost  invari- 
ably there  is  some  degree  of  basilar  syphilitic  meningitis  in  these  cases  and 
transient  or  permanent  disturbance  of  the  ocular  apparatus  is  often  added, 
added. 

According  to  Charrier  and  Klippel,  the  chief  groups  of  cerebral  mani- 
festations of  syphilitic  disease  of  the  arteries  are :  (1)  Apoplexy ; 
(2)  paralysis  from  obliterating  arterial  disease ;  (3)  slight  aphasia  and 
transitory  varying  pdsies,  and  (4)  intellectual  disturbance  somewhat 
similar  to  that  of  general  paresis.  There  is  also  reason  to  suppose  that 
it  is  the  true  though  -remote  basis  of  general  paresis. 

The  treatment  of  the  condition  should  be  energetic  even  when  it  is 
diagnosed  early,  and  will  be  discussed  at  length  under  the  consideration 
of  General  Syphilitic  Diseases  of  the  Nervous  System. 

Acute  arterial  degenerations  of  an  amyloid  and  fatty  character 
aifecting  the  cerebral  vessels  may  follow  numerous  states  marked  by 
various  systemic  infections.  Only  in  very  rare  instances  do  they  give 
rise  to  marked  cerebral  symptoms,  and  these  are  usually  overshadowed 
by  the  general  stat<».  Rupture  and  hemorrliage  or  thrombosis  and 
softening  may  be  due  to  them. 


CHAPTER  VI. 

CEREBRAL  HEMORRHAGE  AND  THE  HEMIPLEGIC 

STATE* 

Excepting  traumatic  cases,  hemorrhage  into  the  substance  of  the 
brain  is  a  swondary  or  terminal  effect  of  degenerative  or  inflamma- 
tor}'  disease  of  the  (vrebral  blood-vessels,  almost  invariably  of  the 
arteries.  Usually  of  conijwratively  slight  seriousness  in  itself,  the  re- 
sulting injurv'  or  destruction  of  important  brain -structures  entails  jx?r- 
manent  disability  if  an  early  fatidity  is  esca|>ed.  All  parts  of  tlie 
enei»phalon  are  subject  to  arterial  disc^ase  and  resulting  hemorrhage,  but 
certain  hx^ations  present  special  liabilities.  The  mont  frcfpieni  site  is  in 
the  distribution  of  the  lenticulostriate  arteries  arising  directly  fn)m  the 
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trunk  of  the  middle  cerebral  and  supplying  the  basal  ganglia  and  their 
internal  and  external  capsules.  Of  these,  the  anterior  branch  is  the 
so-called  artery  of  cerebral  hemorrhage.  After  the  region  of  the  basal 
ganglia  and  capsules,  in  order  of  frequency  as  sites  of  cerebral  hemor- 
rhage, follow  the  centrum  ovale,  cortex,  cerebellum,  pons,  medulla,  crura, 
and  corpus  callosum.  So  commonly,  however,  does  hemorrhage  occur 
in  the  neighborhood  of  the  large  ganglia  that  a  somewhat  definite  clini- 
cal type  of  cerebral  hemorrhage  is  presenteil.  This  will  first  engage 
our  attention,  and  then  the  less  frequent  sorta  and  varieties,  all  of  which 
have  symptoms  in  common,  may  be  rapidly  sketched. 

Pathological  Anatomy. — Cerebral  hemorrhage  of  the  capsular 
variety  occurs  with  about  equal  frequency  on  the  two  sides  of  the  brain. 
The  (juantity  of  blood  extravasated  depends  upon  tAvo  factors,  (1)  the 
size  of  the  blood-vessel  and  (2)  the  arterial  pressure,  but  the  pres- 
sure is  much  the  more  im[x>rtant  of  the  two.  According  to  Wernicke 
"the  apoplectic  or  traumatic  effect  is  equal  to  the  product  of  tlie 
amount  of  effused  bloo<l  into  the  square  of  the  pressure  with  which 
it  is  extravasated."  Ordinarily  the  hemorrhage  commences  in  the  an- 
terior portion  of  the  lenticular  nucleus  and  sejmrates  or  tears  through 
the  adjoining  structures,  invading  the  internal  capsule,  the  external  cap- 
sule, and  the  optic  thalamus.  It  may  extend  upward  into  the  centrum 
ovale  or  tear  into  tlie  lateral  ventricle,  and  finally  break  through  into 
the  pial  spaces  at  the  Imse  near  the  optic  chiasm.  Very  exceptionally 
the  blood  breaks  through  the  cortex  of  the  convexity,  but  ordinarily  it 
is  arrested  at  the  lower  surface  of  the  gray  matter. 

Recent  hemorrhages  show  a  coagulum  bathed  in  serum  and  non- 
adherent to  the  surface  of  the  hemorrhagic  pocket.  After  a  few  days 
the  serum  is  relatively  increase<l,  the  coagulum  is  contracted,  and  is 
attached  to  the  adjoining  structures  by  fibrinous  trabeculse.  Absorption 
of  the  serum  then  follows.  The  clot  is  resorbed  in  part,  and  finally 
only  an  oeliemus  mass  remains,  made  up  of  blood-crystals,  pigment, 
and  fatty  detritus.  By  thickening  and  participation  of  the  surrounding 
brain  a  sort  of  cyst  is  formed.  If  it  is  small  and  its  walls  coapt, 
cicatrization  may  ensue.  About  large  sc^Kcalled  aj)oplectic  cysts  there  is 
usually  a  zone  of  degeneration  and  fatty  softening.  This  is  often  the 
seat  of  minute  liemorrliages,  and  is  likely  to  undergo  inflammatory 
changes  or  by  infection  become  purulent.  An  abscess  thus  results  in 
which,  s^>nietimes,  the  partially  organiztnl  hemorrhagic  clot  floats. 

Even  in  recent  hemorrhages  there  is  difficult}'  in  determining  the 
origin  of  the  l)lood.  By  carefully  washing  away  the  clot  under  water 
miliary  aneur}'sms  are  almost  certain  to  l)e  found.  They  bead  the 
arterial  vessels  that  are  brought  to  light,  and  sometimes  one  is  fortunate 
enough  to  find  the  minute  sac  originally  ruptured  and  still  containing 
a  fragment  of  organized  clot.  Other  vascular  lesions  that  occasionally 
give  rise  to  cerebral  hemorrhage  are  amyloid,  hyaline,  syphilitic,  and  fatty 
arterial  degenerations  and  acute  infective  arteritis.  Not  infrequently 
cerebral  hemorrhage  is  secondary  to  a  softening  through  which  the  artery 
is  robbed  of  its  proper  support  and  nutrition.  In  ancient  cases 
cicatrization  and  spreading  degenerative  changes  usually  obscure  the 
exact  vascular  fault. 
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The  motor  tracts  that  are  cut  by  the  lesion  present  a  descending  de- 
generation which  extends  downward  the  whole  length  of  the  neuron.  In 
the  cord  the  pyramidal  tracts  are  usually  both  involved,  but  to  a  greater 
extent  on  the  side  opposite  the  lesion.  Exceptionally  in  cases  of  long 
standing,  changes  in  the  upper  motor  tract  entail  secondary  disturbance 
on  the  lower  motor  and  trophic  neuron,  and  an  amyotrophic  condition 
is  superadded,  with  corresponding  degeneration  in  the  anterior  horns. 

Etiology. — In  any  given  case  of  cerebral  hemorrhage  tliere  are, 
ordinarily,  a  number  of  causative  elements.  Almost  invariably  there  are 
(1)  high  aiierial  tension  and  (2)  lowered  arterial  resistance.  The  causes 
of  miliary  aneurysm  are  much  the  same  as  those  of  rigid  arteries, 
athemma,  and  cartliac  hypertrophy.  The  strongly  acting  heart  drives 
the  blood-column  through  the  rigid  aorta  and  carotid,  and  its  full  force 
falls  upon  the  arteries  arising  from  the  circle  of  Willis.  These  are 
of  comparatively  small  caliber,  and,  not  having  outlets  by  anastomosis, 
opiK)se  a  dead  wall  of  resistance  to  the  directly  received  cardiac  impulse. 
Surrounded  in  turn  by  perivascular  sjxices  and  not  supported  by  firm 
parenchymatous  tissues,  their  walls  weakened  by  age  or  infection  and 
yielding  at  numerous  points  to  the  formation  of  saccular  dilatations, 
arterial  rupture  naturally  follows. 

The  predisposingr  causes  of  cerebral  hemorrhage  are  those  that  pro- 
duce or  tend  to  produce  the  primal  arterial  disease.  AdvanctKl  age, 
gout,  alcoholism,  rheumatism,  plumbism,  and  syphilis  are  chronic  states 
favoring  it.  Acute  infections,  tending  to  produce  acute  arteritis  or 
amyloid  and  fatty  degenerations,  such  as  puerperal  infection,  diphtheria, 
scarlet  fever,  etc.,  are  |)Ossible  active  factors.  Whooping-cough  in  chil- 
dren is  an  occasional  cause,  the  factors  of  strain,  infection  and  lowered 
resistance  all  being  present.  An  undoubted  hereditary  tendency  to 
cerebral  hemorrhage  is  sometimes  encountered.  The  writer  is  familiar 
with  one  family  of  eleven  brothers  and  sisters,  nine  of  whom  have 
died  from  oerel)ral  apoplexy.  The  so-calle<l  apoplectic  habit  has  no 
significance  if  not  associated  with  other  predisposing  conditions.  The 
relation  of  age  to  cerebral  hemorrhage  is  an  im|)ortant  one.  During 
the  first  year  of  life  it  is  relatively  freciuent,  and  drops  thence  to  the  end 
of  the  first  decade.  Gowers  states  that  a  pro|x)rtion  of  1.8  to  every  1000 
under  the  age  of  ten  have  suffered  from  this  accident.  From  ten  to 
twenty-five  it  is  infrequent,  and  then  rapidly  mounts,  reaching  its  maxi- 
mum at  iilHmt  fifty-five,  thene(»  again  desa^nding,  and  st»ldom  occurs  after 
seventy-five  years  of  age.  Tlu»  male  sex  shows  considerable  preponder- 
ance, about  three  males  to  two  females  suffeving  from  cerebral  hemor- 
rhage. This  is  (hui  to  their  grejiter  tendency  to  excessi^s  and  increased 
liability  to  exposures.  Tem|wrate  climates  and  winter  montlis  show  an 
excess  of  castas  over  the  op|>osite  conditions. 

Everything  which  induces  an  accelerated  circnilation  must  Ik?  ranked 
as  an  incitingr  cause.  All  physical,  mental,  and  moral  shocks,  and 
all  intense  emotions  may  lead  to  cerebral  ajKiplexy  in  those  predisposed. 
Muscular  efforts,  coughing,  sneezing,  straining  at  stool,  coitus,  and 
vomiting  have  induced  it.  Derangements  of  the  circulation  with  eanliac 
effort,  due  to  exposure  to  the  cold  or  from  a  cold  bath  or  a  bath  after  a 
full  meal,  have  ser\'wl  to  rupture  the  diseased  artery.     In  the  Great  Lakes 
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region  of  this  country  the  frequent  sudden  changes  in  barometric  pressure, 
attended  as  they  very  often  are  by  extraordinary  variations  in  atmospheric 
humidity  and  temperature,  constitute  a  menace,  if  they  do  not  furnish  an 
inciting  cause  of  cerebnil  hemorrhage.     It  often  follows  a  debauch. 

Symptoms. — The  onset  of  cerebral  hemorrhage  of  tlie  capsular 
variety  is  almost  invariably  abrupt,  and  constitutes  the  tyj^e  of  cerebral 
apoplexy  that  is  familiarly  and  proi)erly  called  "  a  stroke."  In  very 
exceptional  cases  it  is  preceded  by  momentary  confusion,  vertigo,  un- 
easiness, or  other  vague  subjective  disturbance.  Most  of  the  alleged 
prodromata  are  merely  symptomatic  of  the  arterial  condition  that  always 
precedes  the  stroke,  and  are  conmion  to  peri-arteritis  and  arteriosclerosis. 
A  hypertrophied  heart,  rigid  artery,  and  high  arterial  tension,  a  con- 
tracted kidney  and  albuminuria,  with  or  witliout  formed  kidney  ele- 
ments, are  of  some  value  in  presaging  an  apoplectic  seizure  from 
cerebral  hemorrhage.  The  patient,  ordinarily,  is  stricken  down, 
and  in  the  foudroyant  cases  may  die  instantly.  If  walking,  he  falls 
heavily,  or  if  sitting,  reels  out  of  his  chair.  Consciousness  is  almost 
instantly  alx)lished.  The  action  of  any  of  the  inciting  causes  named 
above  will  correspondingly  affect  the  opening  scene.  At  first  the  face 
is  pale,  the  pupils  contracted,  and  muscular  twitchings  or,  rarely,  active 
general  convulsions  may  occur.  There  may  be  considerable  motor 
restlessness  and  uneasiness  until  c^ma  becomes  profound. 

In  the  apoplectic  state  that  follows  the  patient  lies  inert,  UTvcon^ 
sciousy  breathing  slowly  and  stertorously,  and  often  presenting  the 
Cheyne-Stokes  resjnration.  The  face  is  mottled  or  even  deeply  con- 
gested, covered  with  perspiration,  and  expressionless.  The  half-open 
eyes  present  sluggish  or  inactive  and  usually  contracted  pupils.  The 
conjunctiva  is  usually  congested  and  insensible,  and  the  palpebral  reflex 
is  wanting.  All  forms  of  sensibility  are  abolished.  The  sphincters  are 
relaxed  and  the  limbs  limp.  There  is  usually  urinary  retention,  and 
overflow  occuirs  later.  At  this  time  it  mav  be  diflicnlt  to  determine 
which  hemisphere  has  been  injured.  Sometimes,  by  careful  examina- 
tion, the  paralyzed  side  is  found  more  completely  relaxetl  than  the  other, 
in  which,  perhaps,  some  slight  resistance  to  passive  movements  is  present, 
or  the  sound  limbs  when  raised  do  not  fall  so  heavilv.  There  is  also, 
even  from  the  first,  a  tendency  for  the  patient  to  direct  his  face  and  eyes 
in  conjuf/ate  deviation  to  the  side  of  the  brain  that  contains  the  hemor- 
rhage. This  indicates  muscular  paralysis  on  the  side  from  which  they 
are  turned.  This  deviation  must  not  be  of  the  spasmodic  sort,  which  has 
an  oj>posite  significance.  Uhthoff  ^  has  found  a  choked  disc  in  eleven 
per  cent,  of  cases  of  cerebral  hemorrhage,  o|)tic  neuritis  in  six  and  a 
half  per  cent.,  and  retinal  hemorrhage  in  nearly  thrw  per  cent.  At 
first  all  the  cutaneous  and  muHcle  rrffr.irs  are  tem]X)nirily  increased,  but 
immediately  subside  and  tend  to  disa])pear.  Sometimes  they  show  most 
diminution  on  the  j)aralyzed  size.  The  t(K»-sign  of  Biibinski  almost  in- 
variably develops  on  the  affected  side  within  a  few  hours,  even  within  a 
few  minutes,  and  j)ersists  indefinitely.  The  comatose  condition  either 
deejM'us  into  death  or  j)asses  ofl'. 

After  a  variable  jx^riod  of  hours  or  even  days  the  coma,  in  cases  not 

1  "Neurolog.  Centralbl.,"  No.  20,  1909,  p.  1106. 
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immediately  fatal,  gradually  yields  to  torpor,  in  which  the  patient  can 
be  partially  roused  by  strong  and  especially  by  painful  stimulation.  He 
pushes  away  the  pinching  fingers  of  the  examiner,  mutters  a  little,  takee  a 
deep,  quick  inspiration,  or  otherwise  manifests  discomfort  Then  he 
hoars  loud  voice-sounds,  and  (inully  shows,  by  facial  expression  and 
attempts  at  speech,  that  he  has  regained  jtartiul  consciousness.  If  undis- 
turbed, he  relapses  into  stertorous  sleep,  and  the  expired  air  puffs  out  the 
flabby  cheek  of  the  pamlyzed  side  of  the  face  and  escapes  through  the 
angle  of  the  mouth  on  that  side.     Finally  consciousness  is  restored. 

Shortly  after  the  stroke  the  rectal  lemj>er(iture  is  slightly  lowered,  but 
is  likely  to  ri^  a  little  above  normal  after  a  day  or  two.  In  all  cases 
after  a  few  hours  the  temiK-mture  will  be  found  higher  on  the  side  from 
which  tlie  eyes  are  avert«l — that  is,  on  the  paralyzed  side — than  on  the 
other.  This  is  tnic  of  the  mouth,  face,  tnink,  and  extremities,  and  the 
difference  amounts  to  from  1°  to  '2°  F.  At  the  same  time  this  warmer, 
paralyzed  side  often  shows  increased  perspiration,  and  usually  an  in- 
tensified rcfhioss  and  congestion  as  compared  with  the  other. 

The  motor  Iobs  in  this  variety  of  cerebral  hemorrhage  is  heraiplegic 
After  conseiouniiess  has  partly  returned  its  distribution  can  be  plainly 


Fig.  8S.— KIghi  bfnilpumls  viih  nlheiinii  In  hand,    1.  OnlinmrT  rxpreiulnn ;  2,  spusiuuillc  IdtoIudIut 
lauiihlcr,  UiuKing  bilileral  icliuii  at  fuciul  luuKi™. 

determined.  I'sually  the  arm  is  much  more  affected  than  the  leg,  and 
the  face  shows  preat  variations  of  implication  in  dillen-nt  cases.  In  some 
it  is  si-.in-cly  affectnl.  As  a  rule,  the  distal  {tortion  of  the  limb  is  mucli 
more  affected  than  the  |M>rtiou  near  the  trunk.  The  hand  thus  suffers 
pro]>ortionately  more  than  the  arm  or  shoulder,  the  f<x)t  than  the  thigh. 
The  muscles  of  the  tnink,  being  juiired  and  fully  represented  bilaterally 
in  the  c«n<'x,  do  not  show  niuoh  one-sided  loss  of  [wwer.  A  careful 
examinulicui  will,  however,  detect  reduced  respirator)'  excursions  on  the 
palsied  side  in  forci'd  n-spinitory  movements,  and  unilateral  weakness  in 
the  acts  of  snw/.inn,  coiifrliing,  etc'  The _/((«'«/ (Mi/i«mrfrv  "ffi'rs  several 
iin|>ortant  and  sigiiitieiiut  peculiarities.  Exce])t  in  (he  rarest  iiist;inees  it 
is  luilv  the  lower  half  of  the  faeiaUiurve  ilistrihution  that  is  nnieh  im- 
(Kuriii.  The  frontal  and  orbicnhir  rcfrioTis  show  hut  little  lack  of  |»ower; 
the  liniws  are  raiscil,  the  eyes  close  and  i)|>en  nearly  as  well  as  ever,  but 
.1  slight  iinihitcnd  jiiintie  ilefeet  is  ceriaiuly  present  as  a  rwU:  In  the 
lower  fac*^'  (he  lack  of  muscular  power  and  tone  allows  the  mouth,  chin, 
■fSicunl.  "Arcli.  deSi-urolt^.,"  live.,  ISiW. 
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and  even  the  nose  to  deviate  to  the  sound  side.  All  volunia)*y  attempts 
to  use  the  labial,  nasal,  and  zygomatic  muscles  increase  the  deformity, 
but  usually  in  emotional  expression,  as  in  laughing  or  weeping,  the  lack 
of  symmetry  tends  to  disapi)ear  (Fig.  85).  Only  when  the  basal 
ganglia,  and  particularly  the  thalamus,  are  seriously  invaded  by  the 
hemorrhage  do  emotional  expressions  also  intensify  the  one-sidedness. 
Even  then  the  retention  of  power  in  the  upper  half  of  the  fiice  distin- 
guishes this  palsy  from  that  of  disease  of  the  seventh  nerve.  The 
conjugate  deviation  of  head  and  eyes  passes  away  as  consciousness 
returns,  but  the  torupie  when  protruded  turns  strongly  to  the  jyaralyzed 
side,  owing  to  the  weakness  in  the  corresjwnding  genioglossus.  With 
the  tongue  protruded  the  patient  can  not  move  it8  tip  across  the  median 
line  toward  the  sound  side.  This  lack  of  muscular  power  in  the  tongue 
and  lips  tends  to  muffle  and  thicken  the  speech,  which  may  even  become 
nasal,  as  the  ffofi  jxtlate  shares  in  the  muscular  weakening  and  droops 
on  the  paralyzed  side.  Aphasia  is  not  onlinarily  prtxluced  by  capsular 
hemorrhage.  In  exceptional  cases  the  lesion  implicates  the  cortico- 
peduncular  speech-tracts,  pnKlucing  a  variety  of  motor  aphasia  marked 
largely  by  ataxic  control  of  the  muscles  of  speech-production. 

Sensory  Disturbances. — As  consciousness  returns  after  the  stroke, 
ordinarily  the  complete  cutaneous  insensibility  disappears.  Oijy  in 
those  cases  in  which  the  l(\sion  destroys  the  sensory  pathway  in  the  pos- 
terior third  of  the  posterior  limb  of  the  capsule  do  we  have  persistent 
hemianesthemi  corresponding  to  the  hemiplegia.  This  identical  anesthetic 
field  is  sometimes  encountereil  in  hysteria,  which  mav  indeed  be  induced 
by  the  shock  o(  a  cerebral  hemorrhage  as  well  as  by  any  other  accident, 
and  may  give  rise  to  a  jxjrplexing  combination.  Close  scrutiny  for 
other  evidence  of  antecedent  hyst(?ria  should  be  made  in  all  such  cases. 
The  s(.»nsory  disturbance  in  the  limbs  is  usually  more  pronounced  toward 
their  distal  extremities,  where  the  paralysis  is  also  always  most  marked 
and  persistent.  Ilnnianoima  is  frequently  present  inmied lately  after  the 
stroke,  but  usually  passes  away  in  a  few  days  with  the  other  sensory 
disturbances.  When  th<*  visual  path  at  the  sensory  crossway  is  injured, 
hemianopsia  persists.  Even  when  the  patient  is  still  inclined  to  stupor  it 
may  be  detected  by  bringing  the  fingers  into  the  visual  field  first  from  one 
and  then  from  the  ()p|><)site  side.  Disturbance  of  other  t<p<vi(tf  t<euf<es  is  sub- 
ject to  the  same  rule.  Oflen  there  is  considerable  pain  and  sensitiveness 
in  the  j)aralyzed  limbs.  Severe  headaches  and  vertigo  are  uneommon 
until  the  hemiplegic  state  is  established,  and  even  then  they  are  rare. 

Trophic  disturbance  in  the  early  days  afVer  cerebral  hemorrhage  is 
rare.  An  arufr  hrdsore  sometimes  a])peai*s  over  the  buttoek  of  the 
paralyzed  side,  and  in  a  few  days,  almost  in  a  few  hours,  attains  large 
dimensions.  Sueh  eases  almost  invariablv  soon  terminate  in  death. 
Hapid  rinari(ffioti  and  even  rapid  fdtteniiuf  are  encountered  at  times. 
Disturbance  of  the  medullary  nuclei  ]>rol)ably  accounts  for  tem])orarv 
(ilhiiininnna  and  (jhjeosuria^  which  are  incid<'ntally  ol)S(»rve(l  in  some 
cases.  To  the  same  source  some  attribute  the  ran*  gastric  and  intestinal 
hemorrhaf/es.  Occasionally  a  large  joint  on  the  j)alsied  side,  notably  the 
shoulder,  may  develop  an  acute  (irthrUisy  and  all  the  articulations  of  the 
paralyzed  limbs  are  later  on  inclined  to  rigidity  out  of  proi>ortion  to 
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their  disuse.  After  the  first  week  a  rapid  elevation  of  temperature  is 
sometimes  produced  by  the  development  of  an  infectious  cerebritia  about 
the  hemorrhagic  focus.     It  usually  ends  fatally. 

The  hemipleeric  state  finds  its  prototy|)c  in  the  cases  that  survive 
the  stroke  of  cerebral  hemorrhage.  It  must  not  be  overlooked  that 
it  is  a  sequence  common  to  many  cerebral  and  spinal  lesions,  and  is 
associate<l  with  some  neuroses.  It  may  follow  :  (1)  Traumatic  lesions 
of  the  brain  and  cord  ;  (2)  meningeal  lesions  due  to  hemorrhage,  inflam- 
mation, syphilis,  and  tuberculosis ;  (3)  cerebral  lesions  due  to  hemor- 
rhage, softening,  tumors,  abscesses,  and  sclerosis ;  (4)  cerebrospinal 
lesions  of  tabes,  nuiltiple  sclerosis,  and  general  paralysis  of  the  insane. 
It  may  be  due  originally  to:  (1)  Intoxication  by  uremia,  diabetes^ 
alcohol,  lead,  mercury,  and  some  carbon  compounds ;  (2)  infections  from 
pneumonia,  malaria,  typhoid  fever,  puerperal  fever,  eruptive  fevers, 
diphtheria,  influenza,  syphilis,  and  tuberculosis;  (3)  it  marks  some 
cases  of  chorea,  hysteria,  and  paralysis  agitans. 

In  cerebral  hemorrhage,  if  death  does  not  occur  during  the  first  three 
weeks,  improvement  in  the  paralytic  features  uniformly  appears  and 
is  progressive  for  several  months.  Finally,  all  gradations  are  encoun- 
tered, from  the  slightest  paresis  to  complete  hemiparalysis.  In  a  well- 
marked  case,  in  which  at  first  the  hemiplegia  is  complete,  we  may  ex- 
pect some  return  of  voluntary  motion  after  ten  or  fifteen  days.  The 
lower  extremity  first  shows  improvement,  and  is  followed  by  the  face  and 
later  by  the  upper  extremity.  In  six  to  eight  weeks  the  patient  may 
stand  and  perhaps  with  much  aid  walk  a  little.  During  this  time  a  not- 
able change  has  appeared  in  the  reflexes  and  the  tone  of  the  paralyzed 
muscles  is  greatly  altered.  At  first  the  reflexes  are  alwlished  or  greatly 
diminished  and  the  muscles  hang  limp  and  flabby  from  the  bones.  Grad- 
ually the  reflexes  increase  and  become  exaggerated.  Transient  stifliiess 
and  rigidity  are  then  found  in  the  limbs.  Ankle-clonus,  rectus-clonus, 
and  even  wrist-clonus  appear,  and  with  the  temporary  rigidities  fore- 
shadow the  later  contractures.  The  increase  in  myotatic  irritability  may 
be  exj)ected  to  appear  during  the  third  week,  and  is  always  present  sooner 
or  later,  if  the  motor  pathway  in  the  brain  is  injured  by  the  hemorrhage. 

Introduced  by  the  myotatic  irritability,  clonus,  and  the  fleeting  attacks 
of  rigidity,  the  period  of  late  contractures  is  established  from  one  to  four 
montlis  after  the  stroke.  In  very  rare  cases  it  is  never  fully  developed, 
and  in  other  rare  cases,  owing  to  si»condar}'  changes  in  the  trophic  cen- 
ters of  the  cord,  it  disap]>ears  after  being  well  marked  for  years  and 
muscular  atrojihy  develops,  but  the  rule  is  that  once  present  it  is  pro- 
gressive for  a  time  and  then  permanently  remains.  Under  the  action 
of  this  contracture  the  limbs  assume  characteristic  rigid  attitudes  that 
e<)nstitute  great  deformities.  It  sometimes  strongly  involves  the /rtc^, 
which  is  then  drawn  to  the  affcK'ted  side  and  gives  to  the  sound  side  a 
false  ap|>earance  of  weakness. 

In  the  upj^er  extremitif  the  flexors  predominate  to  draw  the  digits 
into  the  palm  of  the  haiul,  to  flex  the  wrist,  to  pronate  the  forearm, 
and  to  fix  the  eU)ow  at  an  angle.  The  extremity  is  usually  held  close 
to  the  chest  In  these  vicious  jK)sitions  the  joints  become  practically 
soldered.     After  the  case  is  somewhat  chronic,  if  the  fingers  or  wrist 
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are  extended,  tliey  fairly  snap  back  to  tlicir  flt-xed  positions,  and  the 
tjghtly  clenchi^d  finfrers  may  cause  trophie  lesions  in  the  palm.  In  cases 
of  long  standing,  probably  both  from  the  enforced  Inactivity  and  trophic 
disturbance,  the  range  of  joint  movenientB  is  considerably  limited  irre- 
spective of  the  muscular  cuntracture,  and  sometimes  this  a])peurs  early. 


In  the  lover  extitmiiy  extension  prevails.  The  knee  is  held  quite  rigidly 
extended  and  there  is  a  tendL'ncv  to  equiunvarus,  so  that  the  fixit  rolls 
over  on  its  outer  border.  These  are  the  usual  contractures,  and  give  to 
the  patient  an  attHude  and  a  gnit  that  are  distinctive.  It  will  be  re- 
called that  the  distal  portions  of  the  extremities  are  most  affected,  and 


now,  rigidly  fixed  by  the  contractures,  they  are  moved  en  mmutr  \>y  the 
muscles  of  the  pelvic  and  shoulder  girdles.  In  iralkhi;/  the  rigid  lower 
cxtreniin-  is  ii-ed  -oimwhal  as  a  peg-leg.  The  lii«lv-w<'iir|it  i^rarrii-^l  im 
the  sound  liitili.ovcr  whirh  llie  trunk  incline- outwii'rdly.iiini  by  iH.ilyaiid 
pelvic  movements  the  paretic  lower  limb  is  swung  i'lirwai-d,  tiie  drag- 
ging toe  describing  an  arc-like  course  around  the  heel  of  the  sound  side. 
Then  upon  the  paralyzed  limli.  often  trembling  with  clonic  action,  as 
upon  a  stilt,  the  next  step  is  taken  by  the  sound  side,  aided  usually  by 
a  cane  or  crutch.     When  in  the  dor^l  decubitus,  the  jKitieut  ('anui)t  lift 
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the  extended  sound  leg  from  the  bed,  though  he  may  be  able  to  lift  the 
heel  on  the  paralyzed  side.  This  is  due  to  the  inability  to  fix  the  pelvis 
and  the  lower  extremity  on  the  afiFected  side,  which  is  necessary  to  rais- 
ing the  opposite  limb. 

A  marked  minority  of  cases  show  a  type  of  extension  in  the  upper 
extremity,  which  is  most  pronounced  at  the  elbow.  The  limb  is  held 
rigidly  by  the  side  of  the  body.  The  wrist  and  fingers  may,  though 
very  rarely,  also  be  extended,  and  the  supinators  may  overbalance  die 
pronatore.  Again,  flexion  may  predominate  in  the  lower  limb,  or  exten- 
sion may  be  present  in  the  upper  and  flexion  in  the  lower  limb,  or 
different  segments  of  the  same  limb  may  show  opposite  conditions  as  to 
flexion  and  extension.  This  late  rigidity  may  render  it  impossible  to 
demonstrate  the  musde  reflexes,  which,  nevertheless,  are  greatly  exag- 
gerated. The  toe-sign  is  usually  present  and  readily  elicited.  Like 
the  myotatic  irritability,  the  late  contractures  are  due  to  the  descending 
degenerative  processes  in  the  motor  tracts. 

The  paralyzed  limbs  show  marked  circulatory  disturbance.  They  are 
at  first  reddened  and  cyanosed.  The  blanched  spot  caused  by  finger- 
pressure  only  slowly  disappears.  Sometimes  they  are  sodden  with  per- 
spiration and  show  epithelial  variations,  either  by  increase  or  more  often 
by  decrease  of  growth  in  the  nails,  hairs,  and  epidermis.  They  are  cold 
later  on,  and  their  temperature  is  reduced  several  degrees  as  comjiared 
with  the  sound  side.  At  times  there  is  marked  edema,  which  may  come 
on  very  early  in  the  case,  and  is  attributable  to  the  muscular  inactivity,  with 
lymph-stasis,  and  frequently  is  associated  with  a  kidney  or  cardiac  lesion. 

A  phenomenon  is  often  noticed  by  hemiplegics  that  gives  rise  to 
false  hope  of  returning  voluntary  movement  in  the  paralyzed  limbs. 
Sometimes  without  volition  the  paralytic  hand  may  open  or  the  leg 
draw  up.  These  movements  are  i)crhaps  analogous  to  the  constant 
athetoid  features  that  develop  in  some  cases.  The  entire  upper  extrem- 
ity, over  which  the  patient  has  prac^tically  no  control,  may  execute  such 
movements  as  raising  itself  over  the  head  in  conjunction  with  the  other 
arm  in  yawning,  stretching,  or  other  instinctive  act.  These  axsociated 
movements  probably  result  from  the  bilateniHty  of  their  cortical  represen- 
tation. Again,  if  the  hemiplegic  attempts  to  write  with  the  sound  hand, 
provided  it  is  the  one  not  formerly  use<l  for  that  ])ur|K>se,  the  paralyzed 
hand  may  sometimes  b(»  seen  to  duplicate  the  motions  of  the  one  volun- 
tarily used.  Right-sided  hemiplegics  who  are  at  the  same  time  right- 
handed,  in  attempting  to  write  with  the  left  hand  sometimes  produce 
mirror  writing,  which  is  practically  the  normal  method  for  left-handed 
individuals. 

On  the  mund  Hide  there  are  also  marked  disturlxunces.  The  reflexes  are 
exaggerated  and  even  contracture  may  develop.  The  muscular  strength 
is  niluceil  from  10  to  oO  percent.     I nccmnli nation  may  be  pronounceil. 

Complications. — The  hemij)legie  t^tate  often  ])resents  sensory  com- 
j}tiaitions.  Subjectively  these  consist  in  paresthesias,  such  as  feelings 
of  heaviness,  dragging,  nnd  formicntion.  Sometimes  the  limbs  seem  to 
the  |>atient  to  be  entirely  gone;  others  comj)lain  of  phantom  or  addi- 
tional limbs.    According  to  von  Bechterew,^  lesions  in  the  neighborhood  of 

1  '•  Neurolog.  Central!).,"  Sept.  1,  1905. 
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the  lenticular  nucleus  are  prone  to  produce  this  symptom,  which  he 
names  pseudomelia  i>aresthetica.  Objectively  we  may  have  hemian- 
esthesia if  the  sensory  portion  of  the  capsule  is  injured,  and  the  other 
sensory  disturbances  of  injury  to  the  great  crossway  may  be  added. 

A  wide  range  of  posthemipkgic  motor  complications  are  encountered. 
We  find  rhythmical  tremors,  as  in  hemiparalysis  agitans,  or  the  inten- 
tional variety  of  tremor,  as  in  multiple  sclerosis  of  limited  distribution. 
Irregular  movements,  like  those  of  chorea,  ataxia,  and  athetosis,  are 
quite  common  on  the  affected  side.  When  they  result  from  bilateral 
cerebral  lesions,  great  diagnostic  difficulties  are  presented.  The  pro- 
duction of  all  these  posthemiplegic  motor  symptoms  requires  that  the 
paralysis  should  not  be  complete,  and  their  presence  implies  a  condition 
of  irritation  somewhere  in  the  path  of  the  upi)er  motor  neuron.  This 
is  usually  furnished  by  lesions  in  the  region  of  the  basal  ganglia,  especially 
those  affecting  the  optic  thalamus  and  impinging  upon  the  capsular  fibers. 

Among  the  trophic  complieations,  in  addition  to  the  early,  acute  bed- 
sore, the  paralyzed  side  may  present  indolent  ulcerations  over  the 
sacrum,  elbow,  or  heel.  The  amyotrophic  disturbance  already  mentioned 
may  come  on  within  a  few  days  of  the  stroke,  or  may  appear  late  in 
the  hemiplegic  histor>',  and,  in  eitlier  event,  must  be  attributed  to  inter- 
ference w  ith  the  trophic  control  of  the  anterior  horns.  The  electrical 
reactions  then  vary  from  those  of  simple  quantitative  changes  to  the  re- 
action of  degeneration.  This  muscular  wasting  is  most  common  in  tlie 
upper  extremity,  and,  when  appearing  early  in  the  case,  is  of  ominous 
import.  The  skin,  hair,  nails,  and  fatty  dermal  layers  may  be  increased 
or  more  rarely  diminished  in  the  panilyzed  limbs. 

It  would  also  seem  that  dynamic,  if  not  actual,  changes  in  the  an- 
terior horns  must  be  accountable  for  the  occasional  acute  hypertrophic 
neuritis  that  develops  in  the  paralyzed  limbs  in  the  early  days  after  the 
illness,  and  for  the  acute  arthropathic  affections  that  also  appear  at  that 
time.  These  are  sometimes  associated.  The  diseased  joints  suggest 
rheumatism.  They  are  inflamed,  painful,  hot.  The  joint-surfaces  and 
novial  organs  nipidly  disintegrate,  and  present  practically  the  same  con- 
dition as  the  arthropathies  of  tabes.  When  appearing  early  this  joint 
affection  is  of  bad  import,  like  the  acute  decubitus  and  early  amyotrophy. 

Hemiplegia  from  the  ordinary  capsular  hemorrhage  does  not  neces- 
sarily disturb  the  mind.  In  the  old  it  may  ])recii)itate  the  mental  de- 
terioration of  senility,  and  it  may  be  followed  by  organic  dementia. 

The  course  of  c(»rebral  hemorrhage  of  the  common  type  may 
pres(»iit  many  variations.  Death  may  occur  almost  instantly,  but  this 
is  exce]>tional,  and  usually  the  result  of  inundation  of  the  ventricles. 
Death  may  occur  during  the  coma  from  the  great  size  of  the  clot 
and  the  exhaustion  of  the  ])atient.  After  coma  has  disai)peared  and 
l>(»fore  <M)iitractiire  has  d(»V(»loped,  (h'ath  may  result  from  cerebritis 
arising  from  infection  of  the  clot.  During  this  early  period  jMieumonia, 
often  caused  by  the  aspiration  of  fo<Kl  or  <lrink,  sometimes  carries  off 
the  ]>atient.  A  succession  of  hemorrhages  taking  place  at  short  inter- 
vals, one  aj>oplectic  phase  succeeding  another,  are  nearly  always  fatal. 
After  the  initial  stroke,  and  usually  before  the  termination  of  the  coma, 
there  may  be  a  sudden  increase  in  all  the  symptoms.     The  breathing 
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becomes  rapid,  irregular,  stertorous,  the  unconsciousness  more  profound. 
The  reflexes,  if  partly  present,  are  entirely  lost,  and  tetanic  spasms  or 
convulsions  appear  on  the  paralyzed  side.  The  temperature  bounds 
upward  and  the  case  terminates  fatally  in  a  few  hours,  or  in  a  day  or  two. 
These  symptoms  are  due  to  the  hemorrhage  bursting  into  the  ventricles. 
If  the  fourth  ventricle  is  invaded,  nystagmus  appears  and  death  promptly 
follows.  In  the  so-called  ingravescent  apoplexy  the  hemorrhage  begins 
without  marked  stroke,  and,  steadily  continuing,  produces  the  apoplectic 
state  in  the  course  of  a  day  or  two,  finally  inundating  the  ventricles  and 
terminating  fatally. 

Recoveries  from  cerebral  hemorrhage  are  not  rare,  and  in  the 
majority  of  cases  the  hemiplegic  state  is  reached  and  the  stage  of  con- 
tractures is  developed.  Very  exceptionally  the  hemiplegia  practically 
disappears.  This  is  only  ]K)ssible  when  the  hemorrhage  has  affected  the 
capsular  tracts  by  pressure  without  producing  rupture  of  their  fibers, 
and  then  the  clot  is  necessarily  small.-  As  the  greatest  rarity  the  re- 
covery may  be  so  complete  that  no  trace  of  the  former  palsy  can  be 
discovered  by  clinical  examination. 

Clinical  Forms. — Cerebral  hemorrhage  presents  a  number  of  clini- 
cal forms,  the  most  usual  of  which  has  been  the  basis  of  the  preceding 
description.  Variations  in  localization  and  in  the  amount  of  ex- 
travasated  blood  endlessly  modify  the  type.  Within  the  field  of  the 
lenticulostriate  arteries  a  very  small  hemorrhage  may  produce  a  partial 
hemiplegia  or  a  monoplegia,  though  this  is  a  rare  form.  We  have  the 
occasional  form  of  hemiplegia  with  hemichorea,  or  hemiataxia,  or  hemi- 
athetosis.  There  is  the  form  of  hemii)legia  with  hemianesthesia  and 
another  in  which  hemichorea  and  hemianesthesia  are  combined.  A  rare 
form  consists  of  a  facial  monoplegia  with  hemianesthesia,  and  a  form 
presenting  hemianesthesia  and  motor  aphasia  has  been  noted.  Hemor- 
rhage into  the  jiosterior  lobes  of  the  brain  is  attended  by  the  apoplectic 
onset  or  insult  and  l(»aves  visual  or  aphasic  remnants  if  it  involves  the 
corresponding  radiations  and  pathways.  In  the  anterior  lobes  and  in  a 
large  portion  of  the  centrum  ovale  a  considerable  hemorrhage  may  take 
place  without  producing  lasting  symptoms.  In  these  hemorrhagt^s  re- 
mote from  the  capsule  hemiplegic  symptoms  are  sometimes  present  at 
first  and  then  disap|K»ar  as  the  traumatic  effect  of  the  apoplexy  subsides. 
Primary  cM)rtical  hemorrhagic  is  excc^ptionally  encountered.  The  clot  is 
usually  small,  owing  to  the  small  caliber  of  the  cortical  arteries ;  the 
stroke,  therefore,  is  slight  or  abst»nt,  but  stupor  and  semicoma  may  be 
present.  The  symptoms  pro<luce<l  are  those  of  an  irritant  lesion.  If  it 
occurs  in  the  motor  zone,  rejxnited  limited  convulsions  of  a  Jacksonian 
type  arc*  likely  to  (X'cur  and  may  become  gt»neralized.  Hemorrhages 
into  the  jX)ns  and  nuHlulla,  if  not  immediately  faUvl,  give  rise  to  lo<*al- 
izing  symptoms  and  c*ranial-ner\'e  disorrlers  that  have  already  been  dis- 
cusschI,  including  the  nunuTous  crossed  ])anilysc»s. 

Cerebellar  hemorrhage  usually  presents  a  very  sudden  onset,  but 
there  is  corres|M»n<lingly  much  less  disturbance  of  the  mind  and  con- 
sciousness than  <K'(Hirs  in  the  cerebral  variety.  The  pati(»nt  falls, 
vomits,  and  ex|K'rienc(»s  intense  vertigo.  Attempts  to  sit  or  stand 
greatly  increase  the  vertigo  and  vomiting  and  may  render  the  horizontal 
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attitude  obligatory.  If  the  lesion  approaches  the  middle  peduncle,  forced 
movements  or  rigid  positions  may  be  induced.  These  may  impel  the 
patient  strongly  to  the  right  or  left,  backward  or  forward,  and  in  the  recli- 
ning posture  cause  marked  curving  of  the  trunk  in  corresponding  direc- 
tions. Ataxia  and  asthenia  in  the  extremities  are  immediately  produced, 
and  tetanoid  spasms  may  appear.  Sensor}^  disturbances  are  fleeting  or 
absent.  Later  on  the  preponderance  of  symptoms  is  on  the  side  of  the 
lesion  if  it  is  unilateral,  but  if  pressure  occurs  on  the  pyramidal  tracts 
above  the  decussation,  crossed  symptoms  are  presented.  Cranial-nerve 
impairment  is  likely  to  be  present  from  irritation  of  the  nuclei  and 
pressure  on  the  floor  of  the  fourth  ventricle  may  induce  dangerous 
pneumogastric  complications.  Should  this  ventricle  be  flooded,  bulbar 
symptoms  are  induced  and  death  promptly  follows.  Much  similarity 
is  presente<l  by  attacks  of  labyrinthian  vertigo,  and  at  first  the  diagnosis 
may  be  impossible.  A  history  of  preceding  attacks  and  of  ear  dii^ase 
is  significant.  If  the  cerebellar  hemorrhage  involves  the  auditory 
nerve,  the  two  symptom  groups  coincide. 

The  diagnosis  of  cerebral  hemorrhage  is  often  difficult  and  some- 
times impossible.  Its  consideration  falls  into  two  parts  :  (1)  The  diagnosis 
during  the  apoplectic  state  and  (2)  the  diagnosis  after  the  apoplectic  state. 

Shortly  after  the  onset  of  the  stroke  we  have  to  ask  ourselves 
whether  the  case  is  one  of  syncope^  poisoning,  or  alcoholic  intoxi- 
cation. If  one-sided  syAiptoms  can  be  detected,  all  of  these  conditions 
may  be  excluded,  and  each  has  some  distinctive  symptom  that  one  on 
his  guard  may  detect.  The  i>ale  face,  fluttering  pulse,  and  sighing 
respiration  of  syncope,  the  contracted  pupil  of  opium,  the  smell  of 
alcohol  on  the  breath,  etc.,  are  suggestive,  and  taken  with  the  history 
of  the  onset,  when  obtainable,  are  nearly  sufficient.  But  cerebral  hemor- 
rhage may  come  on  during  drunkenness,  or  a  hemiplegic  ease  may  be  given 
stimulants.  Uremia  is  more  difficult  to  diiferentiate,  and  may  iKrasionally 
counterfeit  all  the  indications  of  cerebral  aj)oplexy.  Examination  of 
the  urine  may  throw  light  on  the  situation,  but  it  is  to  be  remembered 
that  the  conditions  giving  rise  to  uremia  are  those  usually  associated 
with  arterial  disease  in  the  brain.-  Most  uremic  comatose  cases,  at  some 
period,  present  vomiting,  headache,  motor  excitement  and  spasmodic 
restlessness,  in  which  pamlytic  features  are  lacking.  The  coma  is  rarely 
profound  at  first.  Meningeal  hemorrhage  may  be  easily  mistaken  for 
cerebral  hemorrhage,  as  stujxjr,  coma,  convulsions,  and  pamlysis  are 
pnKluced  by  both.  The  meningeal  form,  however,  usually  i'ollows 
iniurv,  and  comes  on  slowlv  or  after  a  distinct  interval.  It  is  often 
marked  bv  irritation  of  cmnial  nerves  and  earlv  bilateral  convulsions. 
The  epileptic  attack  usually  has  a  history  of  anterior  convulsions, 
])resents  clonic,  tonic,  and  stu]H)rous  stages,  and  is  quickly  and  com- 
pletely recovered  from.  Attacks  of  focal  epilept^y  may  indicate  a  cortical 
hemorrhage,  but  are  common  to  all  diseased  conditions  of  the  cerebral 
motor  surface.  Everv  case  must  be  carefully  analyzed,  and  often,  even 
then,  only  a  pr(\sumptive  diagnosis  can  be  finally  reacheil.  Hi/steria  in 
nire  cases  produces  an  imitation  of  cerebral  hemorrhage  that  is  ex- 
tremely faithful  to  the  tyj)e.  The  attack,  however,  usually  occurs  under 
circumstances  of  emotional  and  psychical  disturbances    indicative  of 
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hysteria.  The  face  is  rarely  involved,  Babinski's  toe-sign  is  absent, 
and  sensory  stigmata  are  commonly  present.  The  age  and  clinical 
history  are  also  significant.  In  general  paresis  aj)oplectiform  seizures 
are  common,  and  the  differential  diagnosis  during  the  attack  may  be 
very  difficult.  A  history  of  mental  confusion,  childishness  of  conduct, 
forgetfulness,  unsteadiness  ujx)n  the  feet,  and  syphilitic  infection  would 
favor  the  paretic  side  of  the  question.  Almost  complete  recovery  from 
the  stroke  may  then  be  expected  in  a  majority  of  cases. 

After  the  early  apoplectic  symptoms  have  persisted  many  hours  or 
have  subsided,  an  organic  lesion  can  usually  be  determined  from  the 
hemiparalytic  features.  The  important  question  regards  the  nature  of 
the  vascular  accident  Is  it  rupture  or  occlusion  that  has  taken  place  ? 
Have  we  to  do  with  hemorrhage  or  with  infarction  ?  Are  we  in  the 
presence  of  extra vasated  blood  with  a  tendency  to  encapsulation,  or  con- 
fronted by  thrombosis,  the  precursor  of  softening?  It  is  a  question 
of  importance,  both  as  to  treatment  and  prognosis.  It  is  sometimes  an 
unsolvable  problem,  but  should  never  be  neglected.  At  the  end  of  the 
next  chapter  a  differential  table  is  given,  to  which  attention  is  now 
directed.  In  a  general  way  we  may  say  that  the  following  points  favor 
a  diagnosis  of  cerebral  hemorrhage  :  Sudden  onset,  absence  of  syphilis, 
and  endocarditis,  the  presence  of  strong  cardiac  action  comparatively 
early,  high  arterial  tension,  marked  coma  and  cyanosis,  lowered  rectal 
temi)erature  and  raised  unilateral  temperature,  convulsions  involving 
the  whole  of  one  side,  paralysis  involving  the  whole  of  one  side,  early 
improvement  in  the  paralysis  most  marked  in  the  leg,  lack  of  perma- 
nent sensory  disturbances,  the  presence  of  complete  hemianesthesia  in 
the  absence  of  hysteria,  the  development  of  postapoplectic  tremor,  and 
athetosis.  In  the  early  days  of  the  aix)plexy  a  retinal  hemorrhage  or 
blo<Ml  in  the  spinal  fluid  offers  very  significant  evidence. 

The  topical  diagnosis  must  follow  the  general  c<3nsiderations  laid 
down  in  the  discussion  of  the  subject  of  cerebnil  localization.  Atten- 
tion is  again  called  to  the  fact  that  the  alK)ve  description  is  dominated 
by  the  clinical  asjK'cts  of  the  usual  capsular  variety  of  cerebral 
hemorrhagi'. 

Prognosis. — A  cerebral  hemorrhage  is  always  of  serious  imj)ort,  as 
it  is  a  conclusive  demonstration  of  wichvspread  and  threatening  arterial 
disease  in  the  encephalon.  However  slight,  it  implies  the  i)robability 
of  a  recurrence.  About  two-thirds  of  all  the  cases  survive  the  first 
attack,  one-thinl  the  second,  and  very  few  the  third.  The  size  and 
location  of  the  clot  are  important  considerations.  The  prognosis  is 
grave  in  proportion  to  the  violence  of  the  attack  and  the  depth  and 
duration  of  the  coma.  Coma  lasting  three  days  seldom  ends  in  recov- 
ery. The  appearance  of  dieyne-Stokes  respinition  or  indications  of 
ventricular  fl<K)ding  ])ractically  mean  death.  The  (Recurrence  of  con- 
vulsions is  a  serious   feature.      Pneumonia  is  almost  invariably  fatal. 

» 

Acute  be<lsore  and  acute  joint  disease  are  usually  followcnl  by  death. 
A  recurrence  of  coma  or  a  sudden  elevation  of  temj>erature  or  reixniteil 
apophn'tic  features  inij)ly  an  early  fatality. 

Knl(»ss  there  is  some  improvement  in  the  paralysis  at  the  end  of  the 
second  week,  it  is  likely  to  \)v  jHTmanent.     The  apjx^arance  of  contrac- 
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tures  implies  lasting  fuuctional  loss  wherever  they  develop.  The  state  of 
contracture  commences  from  twenty  days  to  three  or  four  months  after 
the  stroke.  The  shoulder  and  hip  movements  improve  more  than  the 
knee  and  elbow ;  the  ankle  and  wrist,  toes  and  fingers,  progressively 
decline  in  recuperative  prospects.  The  lower  extremity  surpasses  the 
upper  both  in  point  of  time  and  extent  of  recovery.  Considerable 
improvement  may  be  anticipated  during  the  first  two  or  three  months, 
and  then  much  slighter  progress  to  the  end  of  the  first  year  or  eighteen 
months.  Thereafter  the  case  will  be  practically  stationary.  The  dura- 
tion of  life  among  apoplectics  is  about  JUxe  yeai's,  according  to  Dana,  and, 
as  he  points  out,  a  stroke  may  be  a  conservative  measure,  enforcing  an 
inactivity  that  prevents  arterial  strain  and  thereby  prolongs  life. 

Treatment. — If  a  positive  diagnosis  of  cerebral  hemorrhage  is 
made,  immediate  active  treatment  should  be  instituted,  but  in  doubtful 
cases  a  masterly  inactivity — an  armed  neutrality — is  the  proper  course  ; 
there  are  many  who  think  it  the  only  course.  The  important  indication 
is  to  reduce  artei^ml  tension^  to  discount  the  pressure  at  the  site  of  hem- 
orrhage. Wlien  the  case  is  seen  immediately  after  the  stroke  the  head 
should  be  raised,  an  ice-cap  applied,  and  faithful  carotid  compression  on 
both  sides  of  the  neck  employed  for  forty  minutes.  Meanwhile  the 
blood  should  be  directed  to  the  lower  extremities  by  having  them  swathed 
in  hot  compresses  and  by  the  intelligent  application  of  mustard.  Three 
drops  of  emulsified  croton  oil  serve  to  practically  bleed  the  patient 
into  his  abdominal  vessels  and  at  the  same  time  unload  the  bowels. 
Regarding  venesection^  the  forces  are  still  divided.  In  plethoric,  con- 
gested, livid  cases  with  strong  cardiac  action  it  may  properly  be  used. 
Aconite  and  veratrum  are  by  some  accounted  equally  valuable  to 
bleeding,  but  they  must  be  given  in  frequently  repeated,  competent 
doses.  For  instance,  aconitia,  -^-^  of  a  gr.,  or  fresh  Norwood's  tincture 
of  venitrum,  two  drops  every  twenty  minutes  until  effwts  are  produced. 
Bromids  and  ergot  are  only  mentioned  to  be  condemned.  In  some 
cases  a  failing  heart  requires  active  stimulation,  and  alcohol  and  strych- 
nin best  serve  the  j)uqK)se. 

In  most  cases  the  hemorrhage  reaches  its  maximum  within  three 
or  four  hours  and  the  damage  is  done.  Thereafter  the  indication  for 
treatment  is  solely  to  j/revent  a  recurreiicv^  and  that  means  to  k(»ep  the 
arterial  tension  down.  Quiet,  warmth,  liquid  diet,  if  any,  free  bowels, 
cleanliness  to  j)revent  bedsore,  the  administration  of  canliac  sedatives  ; 
attention  to  the  bladder,  which  is  likely  to  distend  and  overflow  ;  care 
to  ])revent  aspiration  pneumonia,  from  food,  nnieus,  or  a  septic  con- 
dition of  the  month,  and  readiness  to  meet  recurrent  hemorrhages  or 
ingravesc(Mit  apo})lexy  by  carotid  pressure  will  answer  the  major  require- 
ment. Ligation  of  the  carotid  is  not  a  well-established  proceiK^ling, 
and  carotid  compression  must  be  used  with  circumspection  and  intelli- 
gence. In  the  aged  and  atheromatous  it  may  produce  convulsions  or 
serve  to  increase  the  coma.  Tlu*  effect  in  controlling  the  circulation 
may  be  observed  in  the  usually  prominent  and  throbbing  temj)orals  and 
in  the  color  of  the  face.  Suggestions  of  early  trephining  and  evacu- 
ating the  clot  have  been  made.  If  rupture  of  the  motor  path  oc»curs 
directly  the  extravasation  of  blooil  takes  place,  further  surgical  lacera- 
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tion  can  scarcely  improve  matters.  If  purulent  cerebritis  develop  in 
the  clot,  trephining  to  drain  such  a  focus  may  reasonably  be  attempted 
in  this  otherwise  fatal  complication. 

As  soon  as  the  apoplectic  coma  has  passed  away,  gentle  massage  of 
the  paralyzed  side  and  exercise  of  all  the  paralyzed  muscles  by  mild 
faradism  should  be  instituted.  The  purpose  should  be  clearly  in  mind 
to  secure  as  nmch  improvement  during  the  first  month  as  possible  and 
to  postpone  to  the  utmost  the  appearance  of  contracture.  A  muscle  that 
may  feebly  respond  to  volitional  control,  j>erhaps  to  the  associated  action 
of  the  sound  hemisphere,  is  rendered  perfectly  useless  by  contracture. 
From  the  onset  extremely  gentle  passive  movements  of  all  the  joints  to 
their  full  range  should  be  employed  every  two  or  three  hours.  Every 
one  is  familiar  with  the  rapidity  with  which  muscular  and  joint  stiflriess 
appears  in  splinted  extremities.  In  these  hemiplegic  cases  the  limbs  are 
splinted  by  paralysis..  As  soon  as  there  is  any  reappearance  of  volun- 
tary motion  the  patient  should  be  encouraged  to  exercise  it.  These 
measures  are  usually  postponed  to  the  end  of  ten  days  or  a  fortnight  in 
fear  that,  by  instituting  them  early,  the  brain-lesion  may  in  some  way 
be  increased.  Certainly  any  violent  or  severe  measure  is  most  strongly 
to  l>e  deprecated,  but  a  common-sense  application  of  the  foregoing  direc- 
tions will  be  found  to  yield  encouraging  results. 

When  contractures  appear,  every  effort  should  still  be  persistently 
made  to  counteract  their  deforming  effect.  We  are  familiar  with  the 
vicious  attitudes  they  produce.  In  the  upper  extremity  the  extensors 
should  be  encouraged  by  massage,  electricity,  and  forced  passive  move- 
ments to  overcome  the  usual  flexor  supremacy.  Similarly,  in  the  lower 
extremity  the  equinovarus  should  be  overcome,  if  possible,  by  stimu- 
lating the  antero-external  muscles  of  the  leg.  Rigidity  at  the  knee  is 
less  objectionable.  Every  additional  week  of  suj)pleness  may  mean 
increased  voluntary  control.  Now,  also,  the  patient  should  be  constantly 
ena)uniged  to  concentrate  his  attention  upon  the  jxiralyzed  side  and 
rei>eatedly  attempt  to  move  the  paralyzed  muscles,  aiding  the  effort  by 
the  simultaneous  use  of  the  sound  side  in  executing  the  wished-for 
movements.  Weakness  of  the  sound  side  may  defeat  efforts  at  walking, 
unless  the  patient  is  gn^atly  encouraged  and  strongly  supjK^rtcHl.  The 
distmst  of  their  strength  and  preference  for  inactivity  must  sometimes 
be  actively  met  by  the  encouragement  and  authority  of  the  physician. 
After  two  y«irs  no  further  gain  is  to  l)e  ex|KK;ted,  but  even  then  loco- 
motion may  be  faeilitiite<l  by  orthopedic  a])paratus  or  by  a  tenotomy  of  tlie 
heel-tendon.  There  are  very  few  hemiplegics  who  (»smpe  more  or  less 
persistent  medi«ition  with  lodiff.  Aside  from  syphilitic  castas  it  can 
not  be  strongly  urgcnl.  As  a  treatment  of  the  basic  arterial  state, 
however,  it  often  has  a  legitimate  ])lace,  and  therein  may  be  prophy- 
lactic of  a  second  attack  of  hemorrhage.  Too  often  it  seems  to  degrade 
the  patient's  general  health  without  corresponding  benefit.  It  sliould 
go  without  sjiying  that  g(»neral  hygienic  and  tonic  measures  are  always 
indicateil.  The  enforceil  inactivity  of  the  hemiplegic  favors  intestinal 
atony  and  cutaneous  sluggishness,  which  require  watchful  and  intelligent 
management. 
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CHAPTER  VII. 
CEREBRAL  SOFTENING* 

The  term  "  cerebral  softening  "  is  open  to  objection  for  several  rea- 
sons, but  usage  has  confirmed  its  rank.  "  Softening  of  the  brain ''  is  a 
lay  expression  usually  applied  to  dementia,  and  based  upon  somewhat 
erroneous  notions  of  the  condition  of  the  brain  in  such  cases.  By 
cerebral  softening  is  here  meant  the  retrograde  process  in  vascular  terri- 
tories of  the  brain,  occasioned  by  arterial  obliteration  and  local  depriva- 
tion of  blo(Kl-supply.  It  is  an  infarction  process  exactly  similar  to  that 
which  is  common  in  the  spleen  and  kidney.  The  brain-structure,  how- 
ever is  not  of  a  uniform  functional  value,  and  a  cerebral  infarct  in  the 
majority  of  instiinces  destroys  specific  bniin-powers  inst(*ad  of  simply 
reducing  the  capacity  of  the  whole,  as  in  the  abdominal  organs  men- 
tioned. In  addition  it  gives  rise  to  secondare'  conditions  similar  to 
those  following  cerebral  hemorrhage.  It  is  to  Virchow  that  we  owe 
our  first  exa(;t  knowledge  of  the  genesis  of  cerebral  softening.  Pre- 
viously the  softened  atrophic  area  was  attributed  to  inflammation  or  some 
vague  morbid  ])rocess.  We  know  now  that  the  immediate  cause  of  the 
encephalomalaeia  is  the  occlusion  of  the  cerebral  vessel  that  supplied 
the  diseased  |x>rtion.  This  obliteration  of  the  lumen  of  the  artery 
arises  (1)  from  thrombotic  obstruction  developing  on  the  site,  or  (2) 
from  plugging  by  an  embolus  starting  at  a  distance,  or  (3)  from  local 
thrombosis  following  the  lodgment  of  irritant  emboli. 

When  a  cerebral  artery  is  occluded,  the  bkuxl-supply  of  a  tolerably 
definiti'  territory  is  cut  off  because  of  the  anastomotic  defects  of  the 
cerebral  circulation.  In  the  case  of  a  sizjible  vessel  the  center  of  its 
arterial  field  is  wholly  deprived  of  blood,  but  the  margin  is  only  rela- 
tively im])()verished,  as  there  is  some  overlapping  of  these  vascular 
territories,  by  slight  annstomoses  and  in  some  cases  by  direct  anastomotic 
relations  with  the  veins.  The  moment  an  arterv  is  closed  its  distal 
jx)rtion  is  deprived  not  only  of  blcKxl,  but  of  blood-pressure,  and,  aided 
by  its  own  resiliency,  it  tends  to  coUajise.  This  gives  o])portunity  for 
back  pressure  from  the  return  or  venous  circulation,  and  the  territory 
deprived  of  arterial  inflow  may  become  the  seat  of  venous  congestion. 
Moreover,  the  arterioles  deprived  of  their  nutrient  contents  are  disposed 
to  j)r()mptly  degenerate,  and  thus  arise  the  punctate  hemorrhages  so 
connnonlv  found  in  comiiarativelv  recent  cases  of  cerebral  thrombosis. 
Subse([uently,  n^trogressive  changes  take  place  looking  to  the  removal  of 
the  mortifying  focus.  F'atty  degeneration  and  phagocytosis  go  on  rapidly. 
T\w  colorin<]:-niatter  of  the  extravasated  bhxHl  finallv  akme  remains. 
Repair  takes  ])lace  about  the  focus  of  disi'ase,  and  it  becomes  encajisulated. 
In  some  infarcts  of  minor  size  cicatrization  ensues,  and  a  scar  is  left  to 
mark  the  location  of  the  vascular  lesion. 

Pathological  Anatomy. — The  first  effect  of  arterial  occlusion  is 
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to  cause  anemia  in  the  distal  portion,  and  the  territory  of  distribution 
becomes  blanched.  The  tissues  degenerate,  necrosis  follows,  and  while 
softening  is  produced.  If,  inm\  the  return  circulation  and  local  punctate 
hemorrhages  the  strangled  area  becomes  suffused  and  infiltrated  with 
blood,  color  is  added  and  red  softening  is  presented.  Finally,  as  resorp- 
tion takes  place  and  degeneration  becomes  complete  a  yellow  color  from 
the  remnants  of  the  hemic  pigment  marks  the  softened  and  })erhaps 
encapsulated  tissue,  giving  rise  to  the  name  yeliow  softening.  The  three 
apj)ea ranees  are  but  stages  of  the  same  process,  but  white  softening  is  not 
necessarily  followed  by  the  re<l  and  yellow  changes.  The  red  appear- 
ance, due  solely  to  the  hemorrhagic  element,  appears,  if  it  appears  at 
all,  after  a  few  hours  or  a  few  days,  dejx^nding  upon  the  activity  of  the 
venous  back  pressure  and  the  degeneration  of  the  arterioles. 

In  a  very  few  days  after  arterial  obstruction  has  occurred  the  corre- 
sponding cerebral  tissue  presents  a  marked  apjwarance  of  degeneration. 
It  is  a  fact  of  practical  bearing  that  nerve-cells,  deprived  of  their 
nutritive  supply  for  alK)ut  forty-eight  hours,  are  j>ermanently  ruined. 
The  softening  focus  is  infiltrateii  with  serosity  and  the  cellular  and  neu- 
n>glial  elements  are  already  breaking  up.  The  myelin  separates  into 
droplets  and  is  rapidly  taken  up  by  migratory  leukocytes,  which  attain 
large  proportions  and  have  by  some  been  described  Jis  granular  bodies. 
The  degenerating  focus  shrinks  and  softens.  If  situated  beneath  the 
pia,  the  resulting  depression  is  filled  with  a  turbid,  milky  fluid,  and  the 
soft  meninges  are  thickened  and  highly  vascular.  It  becomes  impos- 
sible to  strip  the  pia  from  the  gyri  of  the  softened  area  without 
decorticating  them.  The  cortex  is  |>ale  and  friable,  the  white  substance 
softened  often  to  diffluenee.  In  old  foci  of  softening  the  surrounding 
tissue  is  thickened,  esjK'cially  in  its  neuroglial  makeup,  and  presents  an 
indurateil  wall  within  which  a  yellowish  fluid  substance  containing  fat- 
crystals  and  amorphous  matter  represents  the  former  cerebral  structure. 
Yellow  sotlening  may  be  found  at  the  end  of  six  weeks,  but  is  a  feature 
of  old  lesions.  These*  may  even  l)ecome  calcare<jus.  Cicatrization — the 
fibrous  obliteration  of  small  softenings — has  l)een  already  mentioned. 
In  some  eases  the  softened  focus  becomes  infecteil,  as  bv  an  embolus 
fnun  intW'tious  endoeartlitis,  or  from  pneumonia,  or  from  any  infection 
atrium,  and  a  secondary  true  encephalitis  is  develo|XHl.  This*  rapidly 
g<K»s  on  to  abscess  formation,  freeiuently  with  putrid,  offensive,  gangren- 
ous contents.  Thrombosis  occurring  in  the  jx'rforating  arteries  of  the 
l)ase,  which  are  entin^ly  without  ana,<tomoses,  or  in  the  (k»ep  cortical 
branches  which  penetrate  the  centrum  ovale,  pnxluces  rounded  islets  of 
necrosis,  which  in  time  may  bc^come  encapsulated  and  contain  only 
serous  fluid. 

At  the  si'at  of  arterial  obliteration  arising  from  local  thrombosis  we 
find,  in  n^cent  cases,  a  partially  or  completely  orgiuiiztnl  clot  adherent  to 
a  s|K)t  or  ring  of  en<iarteritis  or  atheromatous  thickening.  An  emlmlus 
dot»s  not  at  first  present  adhesions  to  the  iiitima.  It  may  be  made  up  of 
purt*  fibrin  from  the  endociirdium,  or  cah-areous  particles  originating 
in  canliac  or  arterial  atheroma.  Hydatids,  filaria,  and  any  minute 
substance  finding  access  to  the   blood-stream   may   furnish  a  cerebral 


224  DISEASES  OF  THE  BRAIN  PROPER. 

embolus.  In  about  nine  cases  out  often  the  embolus  originates  in  or  near 
the  heart,  and  in  fortunate  cases  the  exact  location  of  its  origin  has  been 
detected.  Ordinarily  an  embolus  lodges  at  the  branching  of  an  arterj', 
from  which  point  the  thrombotic  fibrin  deposit  extends.  If  the  em- 
bolic mass  be  calcareous,  it  may  abrade  the  intima  and  give  rise  to  a 
dissecting  aneurysm,  which  in  turn  leads  to  occlusion  and  thrombosis. 
The  size  of  the  softening  depends  entirely  upon  the  size  and  relations  of 
the  occluded  vessel. 

The  loctiiion  of  cerebral  softening  is  more  frequent  on  the  left  than 
on  the  right  side  of  the  brain.  The  left  middle  cerebral  is  esj)ecially 
selected,  and  its  perforating  or  basilar  are  more  frequently  involved  than 
its  cortical  branches.  This  is  due  {)erhaps  to  the  fact  that  cardiac 
emboli  following  the  direct  route  tend  to  enter  the  vessels  that  most  con- 
form to  the  straight  line  of  their  momentum.  These  are  also  the 
favorite  seats  of  atheroma.  The  anterior  capsulogangliar  region  is  the 
most  common  site  of  cerebral  softening,  followed  in  decreasing  frequency 
by  the  posterior  capsulogangliar  region,  the  cortical  territory  of  the 
middle  cerebral,  that  of.  the  posterior  cerebral,  then  that  of  the  anterior 
cerebral.  Softening  is  rare  in  the  cerebellum  and  in  the  bulb,  except 
in  syphilitic  endarteritis,  which  frequently  implicates  the  brain-stem. 
In  rare  cases  we  encounter  a  bilateral  and  symmetrical  softening.  In 
some  instances  this  may  be  explained  by  thromlK)sis  or  embolism  start- 
ing in  the  circle  of  Willis.  For  instance,  an  atheromatous  patch  at  the 
bifurcation  of  the  basilaf  may  furnish  a  plug  to  the  left  side,  and  circu- 
lation on  that  side  being  projK)rtionately  reduced,  the  next  embolus  goes 
to  the  right  side.  In  some  cases  there  are  numerous  foci  of  softening. 
Softening  may  affect  only  the  gray  cortex,  or  the  white  subcortical 
substance,  or  both.  The  extent  of  necTosis  depcnids  always  on  the 
damaged  arterial  supply.  If  the  Sylvian  trunk  be  oc»oluded,  the  entire 
sensorimotor  zone  is  softened  its  well  as  the  subcortical  white  substance 
as  deep  down  as  the  bavsal  ganglia.  If  the  thrombosis  or  arterial  stagna- 
tion implicates  only  the  short  (K)rticjd  branches,  local  death  of  the  brain- 
mantle  alone  may  follow.  Agjiin,  if  the  arterial  disturbance  aifects  the 
long  penetmting  arteries  that  traverse  the  cortex  to  supply  the  centrum 
ovale,  the  cortex  may  be  spared. 

Etiology. — The  ultimate  causes  of  cerebral  softening  are  those  of 
the  arterial  diseases,  already  considered,  that  underlie  tlironibosis  and 
embolism.  In  a  rout^h  wav  we  mav  sav  that  thrombosis,  nsuallv  a 
sequc^nce  of  atheroma  and  arteriosclerosis,  pertains  to  advanced  age, 
alcohol,  lead,  gout,  and  syphilis,  and  that  embolism  is  an  aceident  of 
left  (endocarditis  due  to  acute  rheumatism  and  the  infections  of  j)neu- 
monia,  typhoid,  diphtheria,  the  puerperiuni,  etc.  As  a  presunn)tive 
rule,  we  may  also  si\y  that  cortical  softenings  are  commonly  due  to  em- 
bolism and  occur  most  frequently  in  youth  ;  that  those  of  the  central 
area  are  due  to  thrombosis  and  take  place  in  advanced  years.  Throm- 
bosis is  flavored  by  a  w(»ak  heart  and  sluggish  arterial  current  of  low 
tension,  conditions  ordinarily  found  in  cachectic  and  marantic  j)atients 
and  favorcnl  by  sleep.  Embolism  is  favon^d  by  any  act  that  throws 
a  load    upon  the  heart  and   produces  cardiac   stinmlation.     Vigorous 
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muscular  efforts,  sudden  emotion,  or  merely  rising  to  the  feet  from  a 
reclining  position  may  start  an  embolus  when  friable  arterial  or  cardiac 
vegetations  exist.  Very  exceptionally  a  cerebral  artery  is  obliterated 
by  conditions  arising  outside  its  lumen,  as  by  a  rapidly  growing  tumor 
or  other  compression  factor  acting  with  some  degree  of  promptness. 
Unless  the  compression  is  brought  rapidly  to  bear,  the  circulation  is 
able  to  adjust  itself.  Heredity,  sex,  age,  temperature,  barometric 
pressure,  and  the  seasons  are  of  much  less  significance  than  in  cerebral 
hemorrhage. 

Symptoms. — The  early  symptoms  of  cerebral  softening  are  domi- 
nated by  the  rapidity  with  which  the  arterial  current  is  blocked 
and  by  the  importance  and  size  of  the  vestel  involved.  As  a  matter  of 
fact,  embolism  is  cajmble  of  producing  instantaneous  blocking  of  the 
arterial  lumen,  and  symptoms  of  great  violence  at  the  onset  to  some 
degree  indicate  embolism  if  hemorrhage  is  excluded.  On  the  other 
hand,  while  thrombosis  usually  prcxluces  progressive  symptoms,  a  slowly 
growing  thrombic  arterial  lining  may  cause  a  sudden  deposit  of  fibrin 
from  the  blood,  and  intense  symptoms  are  thereby  precipitated.  Again, 
a  small  embolus  may  only  partially  choke  the  blood-current,  and  the 
slowly  developing  occlusion  is  marked  by  the  deliberately  advancing 
symptoms  and  prodromata  of  the  stroke.  Cerebral  thrombosis,  therefore, 
presents  both  (1)  an  abrupt  and  (2)  a  progressive  onset,  with  diflferent 
cerebral  symptoms  immediately  resulting,  but  with  the  same  terminal 
conditions. 

The  Abrupt  Onset. — With  none  or  only  momentary  confusion  the 
patient  has  a  stroke  or  cerebral  attack,  followed  by  loss  of  conscious- 
ness, perhaps  even  by  the  development  of  coma.  Hemiplegia  develops, 
consciousness  returns,  and  more  or  less  paralysis  persists.  In  about  an 
equal  number  of  cases  consciousness  is  not  lost,  though  the  paralysis  is 
as  quickly  develojx'd,  and,  as  a  rule,  the  mentiil  subjugation,  the  cerebral 
insult,  is  less  than  in  hemorrhage.  Many  cases  are  attackwl  during 
sleep,  and  awake  at  their  usual  hour  with  no  ap|>earance  of  stupor  and 
with  their  ordinary  mental  brightness.  A  very  significant  feature  of 
thrombosis  affecting  the  cortical  circulation  is  the  Jacksonian  or  limited 
convulsions  which  are  commonly  presente<l,  and  which  tend  to  repetition 
during  the  early  hours  and  days  of  the  illness  without  great,  often  with- 
out any,  disturbance  of  consciousness.  Distinguishing  softening  from 
hemorrliage,  we  seldom  encounter  the  retiirded  strong  pulse,  the  subnormal 
temjK'rature,  the  unilateral  heat,  the  congested  face,  the  respiratory  diffi- 
culty, and  the  p.rolonged  coma  so  <;haracteristic  of  a  rupture<l  cerebral 
vessel.  In  a  fair  projM)rtion  of  all  ciuses  of  thrombosis  the  early  symp- 
toms are  j)rogressive.  A  monoplegia  becomes  a  hemiplegia.  Paralysis 
beginning  in  the  leg  invades  the  entire  extremity,  reaches  the  up|X}r 
limb,  implioiites  the  face,  disturl)s  s|>eech  if  on  the  left  side  of  the 
brain,  and  finally  the  iienjiplegia  is  complete.  Tiiis  is  due  to  tiie 
thrombus,  by  gradual  increase,  backing  down  the  artery  from  its  orig- 
inal place  of  development,  and  if  it  extend  into  the  circle  of  Willis 
the  opposite  Sylvian  artery  may  also  be  bhx'ked.  When  the  basilar 
is  invaded  bulbar  symj)tonis  usher  in  a  fatal  termination.     Thrombosis 
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beginning  in  the  branches  of  the  middle  cerebral  may  first  produce  an 
apliasia;  lower  facial  paralysis  and  loss  of  power  in  the  limbs  of  the 
same  side  may  then  be  gradually  added.  Tlie  distribution  of  the 
arteries  to  the  motor  region  makes  clear  the  sequence  of  events.  (See 
page  198.) 

The  Progrressive  Onset. — When  the  arterial  obliteration  is  a  slow 
process  and  the  caliber  of  the  vessel  is  gradually  reduced,  disturbances  in 
the  poorly  irrigated  cerebral  district  are  likely  to  be  manifested.  In 
the  case  of  a  Sylvian  vessel  this  is  the  rule.  The  patient  complains 
of  more  or  less  transient  or  persistent  sensations  of  fullness,  heaviness, 
formication,  weakness,  pain,  or  other  vague  discomfort  in  the  face  or  in 
one  extremity,  or  merely  in  the  distal  part  of  an  extremitv-.  The  face 
at  the  same  time  may  show  transient  weakness,  the  leg  may  be  dragged 
a  trifle,  and  a  little  clumsiness  may  be  noticed  in  the  finer  finger-move- 
ments. Speech  veiy  often  is  disturbed,  presenting  various  slight  aphasic 
indications.  Any  or  all  of  these  symptoms  are  likely  to  be  most  marked 
toward  night  or  after  fatigue.  They  indicate  a  local  anemia  of  their 
respective  cerebral  mechanisms  and  a  lowered  nutrition  that  translates 
itself  in  paresthesias  and  j>arcsis  and  foreshadows  paralysis.  In  many 
cases  the  cortical  irritation  shows  itself  in  twitehings  in  the  face  or  in 
the  extremities,  or  in  a  sudden  thickness  of  speech. 

Groups  of  such  symptoms  may  appear  several  times,  lasting  at 
intervals  for  a  dav  or  two  and  then  recede  for  weeks  or  months. 
Finally  they  return  with  more  bruskness  and  severity,  convulsions 
may  ensue,  the  tiirombosis  is  complete,  and  paralysis  is  permanently 
established. 

This  progressive  loss  of  cortical  circulation  is  to  some  extent  a 
part  of  the  physiology  of  senile  involution.  The  blood-current 
becomes  gradually  weaker  and  the  arterial  cliannels  ])rogrcssively 
diminish  in  capacity.  Tlie  heart  loses  its  force ;  the  ^na^  delicate, 
corticiil  vessels  are  most  affectinl ;  circulatory  stagnation  in  the  brain- 
mantle  is  favored,  nutrition  fails,  psychical  and  motor  and  sensory 
functions  are  reduced  in  activity,  and  dementia  is  inevitable.  In 
the  brains  of  the  aged,  multiple  foci  of  softening  are  commonly 
encountered. 

The  paralytic  state  mav  thus  be  established  suddenly  with  or 
without  an  apoplectic  state,  or  may  advance  by  steps  and  be  pre- 
ceded l)y  numerous  warnings  and  significant  symptoms.  Softening 
once  established  has  the  tendency,  as  has  already  been  indicated,  to 
invade  adjoining  cerebnd  areas,  related  through  the  arterial  suj)ply. 
Hemiplegia  and  the  liemiplegie  state  are  conunon  results.  In  cases  of 
sudden  onset,  es])eeially  if  marked  by  an  apoplectic  seizure,  the  hemi- 
plegia is  usually  complete  and  severe.  In  cases  of  less  active  onset, 
and  especially  in  those  of  gradual  development,  the  functional  loss  is 
less  profound  and  there  is  a  greater  tendency  to  subsequent  recession, 
leaving  only  a  monoplegia  or  a  monoparesis.  The  paralysis  may  be 
monoplegic  from  the  first,  and  softening  is  the  most  common  source  of 
the  cerebral  monoplegias.     In  the  same  way  aj>hasia  alone  may  indicate 
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the  cortical  disease.  Persistent  aphasia  in  all  its  varieties,  nine  times 
out  of  ten,  is  due  to  cerebral  softening.  In  the  same  way  the  cortical 
areas  of  half-vision  may  be  destroyed,  or  any  given  cortical  function 
may  be  singly  selected  for  abolition. 

The  paralytic  state  due  to  softening  presents  practically  the  same 
course  and  final  deformities  that  mark  it  when  resulting  from  cerebral 
hemorrhage  (sec  p.  213).  At  first  flaccid,  the  permanently  para- 
lyzetl  limbs  show  increased  reflexes  afi^r  about  three  weeks,  and  the 
usual  contractures  are  developed.  If  the  paralysis  in  a  given  member 
remains  unimproved  at  the  end  of  the  first  week,  it  is  likely  to  l)e 
permanent.  The  tendency  to  recession,  to  progressive  improvement,  is 
by  no  means  so  marked  as  in  hemorrhage.  While  the  traumatic  shock 
to  the  brain  is  less,  the  destruction  is  relatively  greater. 

Sensory  disturbances,  which  in  hemorrliage  ordinarily  disapi)ear 
promptly,  are  commonly  i>ersistent  in  the  paralytic  state  after  softening. 
Their  persistence  indicates  a  cortical  lesion  unless  hemiplegia  and  hemi- 
anesthesia coincide,  when  the  sensory  crossway  is  involved,  whatever  be 
the  lesion,  hysteria  being  excluded.  The  sensory  disturbances,  after 
cortical  softening,  are  parestlu^tic,  not  anesthetic.  This  is  due  to  the 
stratification  of  cortical  fiuiction,  sensation,  muscular  sense,  and  motion 
being  represented  at  increasing  depths  in  the  sensorimotor  zone,  as 
described  on  page  166.  That  sensation  is  not  abolished,  but  is  only 
disturbed,  is  due  to  its  probably  complete  bilateral  representation  in  the 
hemispheres. 

Course. — As  cerebral  softening  is  a  brain  accident,  the  result  of 
arterial  disease,  like  hemorrhage,  it  may  present  all  gradations  of  severity 
and  extent  and  mnnerous  clinicral  forms.  Cases  marked  by  abrupt  onset 
with  a  well-marked  apoplectic  phase  may  sink  into  coma  and  die.  In 
pro|)orti()n  as  the  onset  is  gradual  the  tendency  to  immediate  death  is 
lesseneil,  excepting  in  those  instances  where  progressive  invasion  of 
vascular  territories  shows  that  the  thrombotic  process  is  advancing 
towanl  the  circle  of  Willis.  The  |)aralysis  or  apluwia  once  definitely 
developed,  there  is  still  a  tendency  to  improvement,  which  is  less 
markcKl  than  in  corresponding  cjises  of  cerebral  hemorrhage.  Should 
the  softene<l  fi)eus  become  infected,  an  acute  purulent  ence])halitis  is 
likely  to  carry  off  the  patient.  This  complication  is  marked  by  ele- 
vation of  temjwrature,  sometimes  by  somnolence,  usually  by  convul- 
sions referable  to  irritation  in  or  alxnit  the  disc^ased  area,  and  is  fre- 
quently asso(»iated  with  a  pneimionia  or  an  acute  bedsore.  Months  and 
years  after  the  onset  of  the  disease  the  softentMl  focus  still  constitutes 
an  irritiuit  bniin-l(»sion  which  may  cause  epileptoid  convulsions.  It 
may  have  a  bad  influence  on  the  integrity  of  the  mind  and  be  followed 
by  insanity.  The  hemiplegic  state,  when  once  developed,  presents  the 
common  fejitures  and  indications  descril)ed  in  the  preceding  chapter. 
When  multi]>le  softenings  occur,  the  clini«d  picture  is  much  mmlifiiHl. 
A  right  facial  paresis,  with  aj)hasic  symptoms,  may  accompany  a  left 
brachial  monoplegia. 

Diagnosis. — The    diagnosis  of  cerebral    softening   often    presents 
many  difficulties  ancl  sometimes  is  im|X)ssible.     In  the  great  majority  of 
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cases,  however,  a  careful  scrutiny  of  all  the  data  enables  us  to  make  a 
positive  diagnosis,  and  in  a  fair  share  of  the  remaining  cases  a  strong 
presumption  can  be  established.  The  question  primarily  concerns  the 
arterial  occlusion.  After  the  age  often  and  up  to  forty  a  paralytic  attack 
suggests  embolism  or  syphilis.  Endocardial  disease,  a  recent  history 
of  acute  rheumatism  or  infectious  fever,  speaks  strongly  for  embolism. 
Practically  a  diagnosis  of  embolism  can  not  be  made  in  the  absence  of 
cardiac  symptoms.  After  the  age  of  seventy  years  tlie  presumption  is 
again  in  favor  of  softening,  but  from  forty  to  sixty-five  or  seventy 
hemorrhage  is  the  commoner  cause  of  paralysis.  A  history  of  syphilis, 
plumbism,  or  alcoholism  suggests  softening. 

The  mode  of  onset  may  clearly  indicate  softening.  Prodromata  and 
the  gradual  })aralytic  invasion,  localized  spasms,  monoplegias,  aphasias, 
and  limited  paresthetic  areas  are  indicative  of  softening.  The  dispropor- 
tion between  the  paralysis  and  the  apoplectic  features  suggests  soften- 
ing. A  complete  hemiplegia  of  rapid  development  without  a  stroke  can 
hardly  be  due  to  hemorrhage.  A  pale  face,  weak  heart,  normal  temper- 
ature, and  practically  undisturbed  consciousness  all  favor  softening  as 
the  cause  of  a  paralytic  attack.  Multiple  palsies  and  bilateral  palsies, 
especially  if  symmetrical,  are  usually  due  to  softening.  Softening  occurs 
often  during  sleep  and  under  conditions  of  low  arterial  tension,  except 
in  embolism.  After  the  paralysis  has  been  established  it  is  likely  to 
persist,  though  in  children  and  young  adults  it  may  notably  improve. 

Many  of  the  clinicid  features  of  softening  are  produced  by  tumors, 
but  ordinarily  new  growths  have  a  more  insidious  course  and  present 
the  cartlinal  symptoms  of  headache,  vomiting,  optic  neuritis,  and 
vertigo.  Cerebral  abscesses  usually  furnish  a  history  or  evidence  of 
injury  or  otitis,  but  a  softened  area  may  be  infected  and  break  down 
into  an  abscess.  It  is  with  cerebral  hemorrhage  that  softening  is  most 
confused.  They  have  many  common  jxnnts.  For  instance,  syphilis 
and  alcoholism  may  cause  both,  and  both  have  a]iopleetie  onsets  and 
paralytic  sequels.  In  some  instances  the  differential  diagnosis  c^in  only 
be  made  out  in  the  light  of  the  subscM|uent  course  of  the  disease,  and 
in  a  small  number  of  cases  it  seems  quite  impossible  to  make  it.  The 
following  table  of  probabilities  will  serve  to  show  the  direction  a  pre- 
simiptive  diagnosis  should  take  : 


TABLK  of   DlFFEKEXTIAL   PROBABILITIKS   IX   CEKEBRAL   HEMORRHAGE  AND 

Thrombosis. 


ni.MoKUiiAOK.  I  Thrombosis. 


Prkdisposixo     ,  Fr(M]ueiit   hcloro   tliroo  years  of  Coninum  in  olda^eaiul  iu  young 
Coxi)lTU)Xs.       I      age,    and    between   forty  and        adnlts. 

1      sixty. 

,  Peri-arteritis  and  niiliarv  anenr-    Kndarteritis,  atlieroina,  endocar- 

I      vsni  tlie  usual  anteeedcnt.  ditis,  and  eaeliexiie. 

I      - ' 

1  Heredity  often  marked.  '  Here<]ity  rare. 
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Table  of  Diffebential  Probabilities  in  Cerebral  Hemorrhage  and 

Thrombosis.— ( Ckmtinued, ) 


Inciting 
Conditions. 


Onset 
Conditions. 


Course. 


Hemorrhage. 


Thrombosis. 


High  arterial  tension. 


Low  arterial  tension. 


Excitement,  effort,  or  shock. 


Rarely  excitement  or  effort,  ex- 
'     cept  in  embolisnr.   Sleep  favors 
it. 


No  prodromata. 


Prodromata  common. 


Sudden  stroke  usual. 

Complete  stroke  rare. 

Coma  marked. 

Coma  slight  or  wanting. 

Rectal  temperature  reduced,  and 
surface  temperature  elevated 
on  the  paralyzed  side. 

Temperature  usually  unchanged. 

Congested  face  ;  respiratory  diffi- 
culties. 

Pale  face  :  no  respiratory  disturb- 
ance. 

Pulse  slow,  full,  bounding. 

Motor  loss   usunllv   hemiplegic 
and  fully  developed  at  once. 

Pulse  weak,  sofl,  often  rapid. 

Motor  loss  of^en  monoplegic  and 
inclined  to  extend. 

General  convulsions  common.       ! 

Limited  convulsions  common. 

Rapid  improvement  in  motion. 


Slow  motor  improvement.  £Ix- 
tension  of  paralysis  often  ob- 
served. 


Foot  usually  gains  more  rapidly 
than  hand. 


Foot  often  gains  Ic^ss  than  hand. 


Anesthesia  usually  fleeting. 
Persistent  aphasia  exceptional. 


Paresthesia  persists. 


PastpU'gic  athetosis,  trembling, 
and  chorea  common. 


Persistent  aphasia  and  other  cor- 
tical symptoms  common. 

Postplegic   athetosis,  trembling, 
and  chorea  uncommon. 


P^wtplejjic  convulsions  nire. 

SiHisniodic  weeping  and  laughter 
common. 


Postplegic  convulsions  common. 

Spasmodic  weeping  and  laughter 
exceptional. 


Prognosis. — Cerebral  softening  is  an  aecident  following  such  a  wide 
variety  of  diseases  and  conditions  wliieh  provoke  the  endarterial  process 
of  thronilK)sis  tiiat  ])rognosis  ciin  not  be  generalized.  Kven'  case  has  its 
own  indications.  The  tend(»ncv  to  immediate  death  is  less  than  in  hem- 
orrhage,  but  the  apix^a ranee  of  pneumonia,  or  an  acute  ImhIsofc,  or  a 
sudden  elevation  of  temiKTature,  even  of  nuxlerate  degree,  indicates  a 
grave  complication  and  a  probable  fatality.  In  emlwilic  cases,  if  it  is 
probable  that  the  embolus  is  infecte<l,  as  in  infectious  endo(smlitis,  diph- 
theria, and  the  exanthemata,  the  outlook  is  much  darkene<l  l)v  the 
probability  of  acute  infectious  encephalitis  l)cing  set  up  in  the  softened 
area,  to  l>e  followed   by  abscess  and   probably  by  death.     Advanced 


230  DISEASES  OF  THE  BRAIN  PROPER. 

years  are  against  the  patient.  In  every  case  the  prognosis  should  be 
held  in  reservation  for  a  week  until  it  is  evident  that  the  thrombosis  is 
not  spreading  and  that  local  infection  has  not  occurR^d.  Tiie  temi)era- 
ture  is  here  a  vahiable  gui<le.  Persistent  severe  convulsions  commenc- 
ing early,  jierhaps  present  at  the  ons(?t,  are  of  grave  significance.  They 
jK)int  to  involvement  of  the  cortex  and  meninges  on  the  one  hand,  or  of 
the  lateral  ventricles  on  the  other.  The  secondarj-  implication  of  the 
nieningtjs  or  ependyma  over  the  softened  area  is  usually  limiteil,  but  in 
infecte<l  cases  it  may  lead  to  a  generalized  inflammator}-  process  of  the 
utmost  gravity.  When  the  first  fortnight  has  passed,  i\\Q  paralytic  state 
may  be  considered  established.  Contractures  and  deformities  are  there- 
after developed,  as  in  hemorrhage.  The  hemiplogic  state  presents  nothing 
dissimilar  to  that  following  arterial  rupture,  and  has  been  described  in 
a  previous  chapter.  The  condition  presented  by  a  given  case  of 
softening  at  the  end  of  the  first  month  is  likely  to  be  permanent.  This 
is  esi)ecially  true  after  middle  life.  There  is  also  the  possibility  of 
epileptoid  attacks  following  at  any  time,  and  the  ])ersistence  of  the 
endarterial  disease  or  its  generalized  presence  ccmstitutes  a  continual 
menace.  This  is  particularly  true  in  nniltiple  softenings  and  in  the 
bilateral  forms  such  as  that  which  furnishes  a  ]>seudobulbar  jjidsy. 

Treatment. — ^The  treatment  of  cerebral  softening  to  be  efficient 
must  antedate  the  (wcurrence  of  thrombosis.  In  a  word,  it  nuist  be 
prophylactic.  In  another  wonl,  it  must  be  the  treatment  of  the  arterial 
disease.  When  the  arterial  current  is  cut  off*  we  vet  have  to  deal  with 
the  basic  disease  in  ortler  to  prevent  an  increase  of  the  thrombus  or  its 
repetition  and  to  cause,  if  possible,  its  diminution.  When  called  at  the 
onset  of  the  softening  in  the  early  hours  of  the  attack,  if  hemorrhage 
can  be  excluded,  the  treatment  consists  of  maintaining  a  masterly  inac- 
tivity. The  patient's  position  should  be  horizontal,  to  favor  the 
cerebnd  circulation ;  the  flagging  heart  may  be  encouraged  with  strych- 
nin and  relieved  with  the  nitrites  given  fre(piently,  which  also 
favor  increase<l  circulation  in  the  exsanguinated  brain  territory.  The 
repeated  use  of  normal  salt  solution  by  the  bowel,  or  better  by  the 
hypcKlermic  methcKl,  is  often  of  great  value.  Small  quantities  of  nour- 
ishment should  be  administered,  and  the  functions  oi*  the  bowels  and 
bladder  su])ervis(Hl.  If  hemorrhage  cannot  l>e  excluded,  the  same 
course  is  still  advisjible,  but  if  hemorrhage  is  diagnosed,  the  opposite 
plan  of  treatment  for  that  condition,  already  described,  should  be  insti- 
tuted. Purgation  and  venesection  cannot  benefit  a  cerebral  territory 
already  exsanguinated.  In  eases  of  embolism,  cardiac  repose  is  to  l>e 
Tueouniged  that  other  particles  may  not  emigrate.  Bromid,  to  control 
the  convulsions,  may  often  be  require<l.  The  fiu'ther  management  of  the 
case  is  that  of  g<KMl  nursing.  The  arterial  state  must  never  escaj)e  atten- 
tion. Its  amenability  to  treatment  troverns  the  outlook  for  the  j)atient  and 
the  probability  of  recurrence.  When  the  ]>aralytic  state  is  established, 
its  management  is  the  same  as  that  laid  down  in  the  previous  chapter, 
and  for  the  terminal  monoplegia  or  hemiplegia  the  indications  are  likewise 
identical.  The  treatment  of  aphasias  and  the  develo|)ment  of  the  o])j>o- 
.^ite-sideil  sj)ewh-centei*s  have  iKrn  deseribtHl  in  the  chapter  on  Aj)hasia. 
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CHAPTER  VIII. 

DISEASES  OF  THE  CEREBItAL  VEIP^  AND  SINUSES. 

Anatomical  Considerations. — The  blood  entering;  the  cranium  b^ 
the  internal  <'an)tids  and  vertebraU  atler  irrigating  the  encephalon  makes 
its  exit  niaiiily  by  the  internal  jugular  veinis.  The  return  circulation 
from  the  ventricular  j>ortion  of*  the  cerebrum  and  the  callusal  jrortion 
of  the  hemispheres  is  by  the  Gallenic  veins  and  ir;ferior  longitudinal 
sinus,  all  of  which  empty  into  the  straiglit  sinus.  From  tlie  convexity 
the  pial  veins  run  upwanl  an<l  open  into  the  superior  huigitudinal  sinus 


in  H  forwani  direi-tlnn  a^inst  tho  sh>w  hlood-current  of  this  dural 
diannel.  Hen'  the  ein-nlatiiry  conditions  ure  rendered  still  more 
untavordble  by  hydmstatie  prwsnre,  by  the  presenec  of  trabeculte  in  the 
sinuses  which  ini|)eilc  the  flow  of  blotMl,  and  by  venous  retardation 
during  inspinitiiin.  The  cerel»ellar  veins  empty  mainly  into  the  lateral 
sinuses.  Into  the  ihiriii  nniises  also  empty  many  veins  from  the  face 
and  scjilp.  Tlu'  fmial  vein  comniunieates  with  the  cavernous  sinus 
throu)rli  the  nphthidmic  vein.  The  veins  of  the  nasal  vault  o)>en  into 
the  anterior  extreiuity  of  the  superior  longitudinal  sinus.  Xumerous 
veins  of  the  sciilp  idong  the  median  line  have  a  similar  outlet.  A'eins 
from  the  mastoid  priKcss  and  its  cutani.>ous  surliice  enter  the  lateral  and 
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cases,  however,  a  careful  scrutiny  of  all  the  data  enables  us  to  make  a 
positive  diagnosis,  and  in  a  fair  share  of  the  remaining  cases  a  strong 
presumption  can  be  established.  The  question  primarily  concerns  the 
arterial  occlusion.  After  the  age  often  and  up  to  forty  a  paralytic  attack 
suggests  embolism  or  syphilis.  Endocardial  disease,  a  recent  history 
of  acute  rheumatism  or  infectious  fever,  speaks  strongly  for  embolism. 
Practically  a  diagnosis  of  embolism  can  not  be  made  in  the  absence  of 
cardiac  symptoms.  After  the  age  of  seventy  years  the  presumption  is 
again  in  favor  of  softening,  but  from  forty  to  sixty-five  or  seventy 
hemorrhage  is  the  commoner  cause  of  paralysis.  A  history  of  syphilis, 
plumbism,  or  alcoholism  suggests  softening. 

The  mode  of  onset  may  clearly  indicate  softening.  Prodromata  and 
the  gradual  paralytic  invasion,  localized  spasms,  monoplegias,  aphasias, 
and  limited  paresthetic  areas  are  indicative  of  softening.  The  dispropor- 
tion between  the  paralysis  and  the  apoplectic  features  suggests  soften- 
ing. A  complete  hemiplegia  of  rapid  development  without  a  stroke  can 
hardly  be  due  to  hemorrhage.  A  pale  face,  weak  heart,  normal  temper- 
ature, and  practically  undisturlxMl  consciousness  all  favor  softening  as 
the  cause  of  a  paralytic  attack.  Multiple  palsies  and  bilateral  palsies, 
especially  if  symmetrical,  are  usually  due  to  softening.  Softening  occurs 
often  during  sleep  and  under  conditions  of  low  artxTial  tension,  except 
in  embolism.  After  the  paralysis  has  been  established  it  is  likely  to 
persist,  though  in  childn^n  and  young  adults  it  may  notably  improve. 

Many  of  the  clinicjil  features  of  softening  are  produced  by  tumors, 
but  ordinarily  new  growths  have  a  more  insidious  course  and  present 
the  cardinal  symptoms  of  headache,  vomiting,  optic  neuritis,  and 
vertigo.  Cerebral  abscesses  usually  furnish  a  history  or  evidence  of 
injury  or  otitis,  but  a  softened  area  may  be  infected  and  break  down 
into  an  abscess.  It  is  with  cerebral  hemorrhage  that  softening  is  most 
confused.  They  have  many  common  ])oints.  For  instance,  syphilis 
and  alcoholism  may  cause  both,  and  both  have  apoplectic  onsets  and 
paralytic  sequels.  In  some  instances  the  difterential  diagnosis  can  only 
be  made  out  in  the  light  of  the  subsequent  course  of  the  disease,  and 
in  a  small  number  of  cases  it  seems  quite  impossible  to  make  it.  The 
following  table  of  probabilities  will  serve  to  show  the  direction  a  pre- 
sumptive diagnosis  should  take  : 


Tahi.k  of  Diffekkntial  Probaiulitif^s  IN'  Cekebral  Hemorrhage  and 

Thrombosis. 


HkMOKRIIAOK.  '  TlIKOMKOSIS. 


Prei)Isi>()si\<j     I  Fr«x]neiit   bolnro   tlireo  years  of  Coin inon  in  old  age  and  in  young 

Conditions.       |      ag<\    and   between   forty  and  adults. 

sixty. 

I  Peri-arteritis  and  niilinry  aneur-  En<larteritis,  atheroma,  endocar- 

vsni  the  usual  anteeeclent.  ditis,  and  eaeliexije. 


I 


Ifereditv  olVn  marked.  '  Heredity  nir(». 


CEREBRAL  SOFTENING. 
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Table  of  Differential  Probabilities  in  Cerebral  Hemorrhage  and 

Thrombosis.— ( Qmtinued, ) 


Hemorrhage.                                           Thrombosis. 

1 

1 

Inciting 
Conditions. 

High  arterial  tension.                     Low  arterial  tension. 

Excitement,  effort,  or  shock. 

Rarely  excitement  or  effort,  ex- 
cept in  embolisnr.   Sleep  favors 
it 

Onset 
Conditions. 


Course. 


No  prodromata. 


Prodromata  common. 


Sudden  stroke  usual. 


Coma  marked. 


Rectal  temperature  reduced,  and 
surface  temperature  elevated 
on  the  paralyzed  side. 


Complete  stroke  rare. 


Coma  slight  or  wanting. 


Temperature  usually  unchanged. 


Congested  face  ;  respiratory  diffi- 
culties. 


Pulse  slow,  full,  bounding. 


Motor  loss   usually   hemiplegic 
and  fully  develope<l  at  once. 


Pale  face  :  no  respiratory  disturb- 
ance. 


Pulse  weak,  sotib,  often  rapid. 


Motor  loss  often  monoplegic  and 
inclincil  to  extend. 


General  convulsions  common.        Limited  convulsions  common. 


Rapid  improvement  in  motion. 


Slow  motor  improvement.  Ex- 
tension of  paralysis  often  ob- 
served. 


Foot  usually  gains  more  rapidly 
than  hand. 


Foot  often  gains  less  than  hand. 


Anesthesia  usually  fleeting. 
PersistiMit  aphasia  exceptional. 


Postplegic  athetosis,  trembling, 
an<l  chorea  common. 


Paresthesia  jiersists. 


Persistent  aphasia  and  other  cor- 
tical symptoms  common. 

Postplegic   athetosis,  trembling, 
and  chorea  uncommon. 


P«»stplegic  convulsions  rare. 

Spasmoilic  weeping  and  laughter 
common. 


Postplegic  convulsions  common. 


Spasmodic  weeping  and  laughter 
exceptional. 


Prognosis. — Cen^bral  softoninf^  is  an  accident  following  such  a  wide 
variety  of  diseas(»s  and  conditions  which  provoke  the  endarterial  process 
of  thr<)ml>osis  that  pn)gnosis  cjin  not  he  penoralized.  Even*  case  has  its 
own  indications.  Th(»  t(Midencv  to  imnicMliate  death  is  less  than  in  hem- 
orrha^*,  hut  the  api>caranc(»  of  pneumonia,  or  an  acute  bt^dsore,  or  a 
sudden  elevaticm  of  tcniiM»rjiture,  even  of  moderate  degree,  indicates  a 
grave  complicjUion  and  a  probable  fatality.  In  embolic  cases,  if  it  is 
probable  that  th(»  (^mbohis  is  infected,  as  in  infectious  endo(*anlitis,  diph- 
theria, and  the  exanthemata,  the  outlook  is  nuieh  darkene<l  by  the 
prolmbility  of  acute  infecti<»us  encephalitis  b(»ing  set  up  in  the  softened 
area,  to  be  followed   by  abscess  and  probably   by  death.     Advanced 
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the  possibility  of  sinus  occlusion.  If  meningeal  or  focal  symptoms  are 
present,  coupled  with  local  edema  about  the  eye  or  face,  over  the  vertex, 
in  the  mastoid  or  occipital  region,  a  diagnosis  may  be  made. 

The  proGrnosis  will  depend  upon  the  nature  of  the  initial  illness, 
the  probability  of  cortical  softening,  and  the  vital  pros{>ects.  When 
the  cachexia  or  exhausting  disease  can  be  controlled  and  life  maintained, 
the  tendency  to  resorption  of  the  clot  presents  a  favorable  outlook,  except 
for  the  softened  areas  of  brain-tissue.  When  these  have  been  product»d, 
permanent  disability  of  a  motor  or  mental  character,  or  both,  may  be 
expected.     The  trecximeiit  is  that  of  the  general  condition. 

Infective  sinus  thrombosis,  inflammatory  thromhosis  or  secondary 
thrombosis,  is  the  result  of  the  invasion  of  pathogenic  infc*ctious  organ- 
isms. It  is,  therefore,  a  secondary  process  and  occurs  usually  in  adults. 
Generally  it  is  located  in  one  of  the  paired  sinuses  and  in  the  one  nearest 
the  infection  atrium.  It  is  likely  to  produce  meningitis  or  give  rise  to 
cerebral  abscess,  or  both,  and  it  is  frequently  attended  or  followed  by 
systemic  infection  and  pyemia.  It  arises  from  septic  traumatic  condi- 
tions of  the  face,  scalp,  cranial  and  facial  bones,  and  from  septic  pro- 
cesses in  the  nose,  mouth,  pharynx,  in  the  various  bony  sinuses,  and  in 
the  middle  ejir  and  mastoid  process.  By  far  the  most  common  source 
of  infection  is  suppurative  middle-ear  disc^ase.  Anthrax  of  the  face  and 
lips,  facial  and  scalp  erysipelas,  dental  caries,  and  carbuncles  have  been 
noted  as  causes.  The  sinus  always  becomes  infected  by  extension  of  the 
septic  proc».ess  to  it,  either  by  direct  invasion  or  by  propagation  along  a 
venous  tributary.  Inflammation  of  the  sinus-walls  is  followed  by 
thrombotic  coagulation  of  the  contained  bloixl,  and  a  septic  plug  is 
formed  that  closelv  adheres  to  the  diseased  and  softened  vessel. 

The  septic,  soft,  and  disintegrating  thrombotic  clot,  swarming  with 
pathogenic  and  pyogenic  bacteria,  sets  up  infection  of  the  immediate 
territor}',  and,  yielding  particles  to  the  blood-stream,  oft(»n  induces  dissem- 
inated and  systenii(;  infection.  Thus  arise  the  numcTous  pyogenic  foci 
throughout  the  IxkIv  that  are  frequently  present.  The  throml)Us  once 
formed  is  prone  to  extend,  and  the  internal  jugular  is  often  invaded,  pre- 
senting itself  in  its  upper  thinl  as  an  indurated  cord  that  can  be  palpated 
in  the  neck.  Even  the  superior  vena  cava  has  been  invaded.  The 
sinus-walls  being  softened,  the  neighboring  leptonieninges  are  infected 
and  a  localized  or  disseminated  septic  meningitis  is  added.  In  a  similar 
way  the  infective  process  travels  along  the  veins  into  the  substance 
of  the  encephalon  and  sets  up  abscess(»s.  Macewen  thus  tabulates 
the  principal  differences  between  marantic  and  infective  sinus  throm- 
bosis : 

Sinus  Thrombosis. 
Marantic.  Infective. 

1.  Chiefly  affects  the  longitudinal  si-        1.  Chiefly  affects  the  paired  sinuses. 

nuses. 

2.  Tlie  elots  tend  to  organization  or  are        2.  Clots  tend  to  punilent  disintegration. 

ahsorbed. 

3.  lleuiorrhages  into  wrebral  cortex  in        3.  Hemorrhages  into  brain  or  cerebel- 

about  half  the  cases.  lum  seldom  occur. 
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4.  Tendency  to  produce  brain  softening.        4.  No  tendency  to  brain  softening. 

5.  There  is  seldom  purulent  infection  as        5.  Purulent    infection    common    from 

a  sequence.  ...  septic  or  infective  emboli. 

C.  No    accompanying    leptomeningitis,        6.  Oflen  coincident  purulent  leptomen- 
cerebral  or  cerebellar  abscess.  ingitis,   cerebral  or  cerebellar   ab- 

scess. 

The  sjrmptoms  of  infective  sinus  thrombosis  are  local  and  sys- 
temic.  The  local  ones  are  due  to  circulatory  disturbance,  such  as  cir- 
cumscribed edema  and  brain  symptoms.  They  will  be  given  in  detail 
in  the  description  of  thrombosis  of  special  sinuses.  The  systemic 
symptoms  are  those  of  septicemia ;  intense  headache,  often  localized  at 
the  scat  of  disease ;  vomiting,  fluctuating  and  remittent  temperature ; 
small,  thready  pulse ;  leucocytosis ;  rigors,  profuse  perspiration,  dry 
tongue,  anorexia  and  diarrhea,  or  constipation. 

Depending  u|)on  the  preponderance  of  symptoms  and  their  grouping, 
the  septicemia  shows  different  clinical  varieties.  When  the  lungs  are  first 
or  mainly  involved  by  the  plugging  of  pulmonary  vessels,  localized  or 
diffuse  pain  is  oc(»asioned,  cough  is  induced,  and  the  exi)ectoration  may 
change  to  "prune-juice"  ap|>earance,  and  then  becomes  punilent,  fetid, 
and  extremely  offensive  as  the  pulmonary  process  increases.  Abscesses 
form  and  gangrene  occurs.  In  this  way  septic  pneumonia  also  is 
indncoil. 

When  the  brunt  of  the  attack  falls  upon  the  abdominal  organs,  the 
typhoid  type  of  septicemia,  which  closely  mimics  enteric  fever  and  is 
sometimes  mistiiken  for  it,  is  presented.  In  another  and  much  smaller 
grouj)  of  cases  meningeal  symptoms  dominate  the  picture  and  are 
actually  due,  in  large  part  at  least,  to  the  infective  leptomeningitis. 
All  three  of  the  symptom  groups,  or  any  coml)ination  of  tlieir  various 
features,  may  be  presented  by  the  same  Ciise. 

Infective  cavernous  sinus  thrombosis  arises  from  septic  invasion, 
reaching  the  siiuis  usually  by  way  of  the  ophthalmic  vein.  It  may  also 
be  due  to  a  forward  extension  of  a  septic  pnxiess  in  the  lateral  or  petrosal 
sinuses.  The  secondary  meningitis  to  which  it  gives  rise  is  basilar. 
Fractures  of  the  cranial  base  and  blows  on  the  lu»ad  have  furnished  its 
stiirting-]K>int.  KrvsiiK^las  of  the  face,  especially  about  the  eye  and 
nose  ;  abscess  of  the  orbit ;  infei*tions  of  the  nasal,  bucad,  and  pharyn- 
geal cavities  or  of  their  sinuses  ;  ulceration  of  the  tonsillar  glands,  and 
caries  or  periosteitis  of  the  facial,  especially  of  the  maxillary  bones,  have 
led  to  it. 

Symptoms :  One  sinus  is  usually  first  involved,  and  the  local 
manifestations  are  one-sided.  There  is,  however,  a  pronounced  ten- 
dency for  the  process  to  invade  the  opposite  sinus,  and  then  the  case 
presents  bilatenU  signs.  Such  a  sequence  is  highly  diagnostic.  The 
first  atlecte<l  side  may  even  show  improvement  through  the  establish- 
ment of  the  collateral  return  circulation  l)efore  the  second  side  is 
invaded.  There  is  usually  considerable  pain  of  a  supra-  or  infra-orbital 
neuralgic^  sort,  and  dif!\ise  beadache.  Mental  symptoms  are  wanting, 
unless  meningitis  is  set  up,  and  then  delirium,  hebetude,  and  coma  may 
appear.      When  the  sinus  is  plugged  the  return  circulation  through  the 
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ophthalmic  veins  is  cut  off.  The  orbital  contents  become  edematous,  the 
ocular  globe  is  thrust  forward,  the  lids  are  swollen,  and  the  swelling  ex- 
tends to  the  nose,  brow,  and  cheek.  There  may  also  be  swelling  on  the 
same  side  of  the  pharynx.  The  optic  disc  is  congested  or  choked,  the 
retinal  veins  are  distended,  and  pressure  is  exerted  on  the  ocular  nerves 
that  enter  the  orbital  apex.  This  causes  more  or  less  ophthalmoplegia. 
The  third,  fourth,  sixth,  the  ophthalmic  division  of  the  fifth,  and  the 
optic  nerves  are  more  or  less  affected.  Ptosis,  strabismus,  pupillary 
stasis,  and  defective  vision  in  varying  degrees  are  thereby  added  to  the 
exophthalmos. 

The  invasion  may  be  abrupt  or  insidious  and  the  disease  may  last 
from  a  few  days  to  several  months,  but  infective  cases  are  practically 
fatal.  When  the  second  eye  is  involved,  it  usually  is  very  rapidly 
affected.  The  ap{>earance  of  basilar  meningitis  and  the  development 
of  septicemia  add  immediate  gravity  to  the  already  serious  condition. 

Infective  lateral  sinus  thrombosis  is  the  form  most  frequently 
encountered.  Its  origin  is  nearly  always  in  a  septic  condition  of  the 
middle  ear.  The  petrosal  sinuses  and  the  internal  jugular  are  usually 
invaded.  It  is  commonly  encountered  in  young  adults,  and  is  rare  in  the 
two  extremes  of  age.  AVhiie  ordinarily  due  to  middle-ear  disease,  it  may 
arise  from  a  mouth  or  throat  infection  bv  way  of  the  Eustachian  tube 
and  tympanum,  from  extension  of  thrombosis  in  other  sinuses,  from 
basilar  fractures  involving  the  petron,  and  from  infections  about  the 
occiput,  nucha,  and  mastoid. 

Symptoms :  The  lateral  sinus  is  usually  affected  from  a  chronic 
middle-ear  supjniration  which  has  auised  more  or  less  erosion  of  the 
tympanic  houy  structure.  An  acute  proc(»ss  may  cause  it,  but  this  is 
exceptional.  In  the  chronic  cuses  of  purulent  otitis  media  it  is  a  con- 
stant menace.  Frcijuently  there  is  a  lessening  or  cessation  of  the 
ear-discharge,  pain  (levelops  in  the  ear,  and  headache  follows.  The 
fluctuating  tenijx'niture  mounts  uj),  and  vomiting  and  rigors  indicate 
the  involvement  of  the  sinus  or  an  intracranial  extension.  J^)eal  mjns 
of  lateral  sinus  thrombosis  depend  on  the  obstruction  of  its  lumen  and 
the  location  or  extent  of  the  thrombus  and  phlebitis.  Occlusion  of  the 
sinus,  blocking  the  inlet  of  the  mastoid  vein,  gives  rise  to  a  circum- 
scribed edema  extending  from  the  auricle  over  the  mastoid.  Pain  on 
])ercussion  of  the  mastoid  is  present  only  when  the  bone  or  periosteum 
is  inflamed.  If  the  thrombosis  is  situated  lower  in  the  sinus  and  shuts 
ofl'  the  condylar  veins,  through  which  the  suj>erfieial  circulation  of  the 
lateral  lower  occipital  region  dniins,  a  brawny  hardness  and  edema  may 
be  made  out  in  the  upper  part  of  the  |X)sterior  c(»rvical  triangle.  Should 
the  phlebitis  extend  into  the  internal  jugular,  extreme  hx'al  tenderness  is 
found  over  the  upper  ixirtion  of  this  vessel  on  palpation,  or  may  be 
experiene(»d  by  the  ])atient  in  swallowing.  The  head  is  usually  inclined 
to  the  affected  side  to  lessen  nuisenlar  pressure  on  the  jugular.  AVhen 
the  thrombosis  follows  down  into  the  jugular,  it  may  be  easily  palpated 
as  a  firm,  eonl-like  stnieture*  Disintegration  of  the  thrombus  may 
cause  it  to  disap])ear  in  a  few  days.  Th(»  lymphatic  glands  in  the  neck 
are  frequently  engorged  and  easily  palpaV)le.  Gerhardt  has  pointed  out 
that  during  inspiration  the  external  jugular  vein  on  the  afi'ected  side  is 
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less  prominent.  This  is  due  to  the  occlusion  of  the  internal  jugular, 
whicli  allows  rapid  drainage  of  the  external  branch  into  the  common 
trunk.  If,  however,  the  thrombus  extends  into  the  common  trunk,  the 
external  vessel  is  then  engorged  and  more  prominent  than  on  the  sound 
side. 

If  the  inflammatory  thickening  at  the  jugular  foramen  is  sufficiently 
great,  it  involves,  by  extension  or  pressure,  the  cranial-nerve  trunks, 
which  make  their  exit  at  tliis  ojxjning.  Pneumogastric,  spinal  accessory, 
and  glossopharyngeal  symptoms  are  then  produced.  Respiratory,  laryn- 
geal, cardiac,  and  vocal  disturbances  ;  difficulty  in  swallowing,  spasm 
or  paresis  in  the  sternomastoid  and  traj)ezius  point  to  this  condition. 
Abscesses  sometimes  form  in  the  neck,  under  the  sternomastoid  or  in  the 
nuchal  region. 

Almost  from  the  first  there  are  distinct  cerebral  symptoms.  The 
cephalalgia  is  attended  by  somnolence,  which  may  deepen  into  coma. 
Delirium  is  often  an  early  symptom.  Phlebitis  is  likely  to  extend  into 
the  temporosphenoidal  lol)e  and  cerebellum,  giving  rise  to  diftiise  inflam- 
mation or  rapidly  pro<lueing  softening  and  abscesses.  At  the  seat  of 
the  sinus  thrombosis  the  softened  dural  wall  no  longer  pn)tect8  the  soft 
meninges,  and  a  localized  septic  meningitis,  with  a  tendency  to  become 
diffuse  is  occasioned.  Even  the  bone  under  the  sinus  is  eroded,  and  defi- 
nite discolonitions  are  left,  both  on  the  cranial  wall  and  on  the  cerebral 
surface,  to  mark  the  site  of  the  sinus  disease. 

A  disease  presenting  so  many  complicjitions  and  possibilities  neces- 
sarilv  lacks  clinical  uniformitv.  AV'hile  lateral  sinus  thrombosis  is 
usually  confined  to  one  side,  it  may  propagate  itself  into  the  venous 
cliannels  of  the  ()pi)osite  side  and  infect  both  internal  jugulars.  The 
appearant^e  of  cerebritis,  meningitis,  or  intracranial  abscess  greatly 
reduces  the  life  chances.  Septicemia  is  jmrticularly  likely  to  <levelop, 
with  its  own  serious  import.  The  virulence  of  the  infection,  however, 
seems  to  vary  between  wide  extremes.  Some  cases  run  a  rapid  course 
to  fatiil  t(»rmination  in  four  to  seven  days,  others  last  weeks  and  months, 
and  exceptional  ones  may  recover.  The  gnivity  of  the  disease  can  not 
well  be  overestimate<l. 

Infective  thrombosis  of  the  longritudinal  sinuses  is  extremely 
rare,  while  marantic  throml)osis  finds  its  most  common  location  in  these 
venous  passages  and  especially  in  the  su|H»rior  one.  Infectious  condi- 
tions in  the  nasal  vault,  in  the  scalp,  and  in  the  cranial  diploe  of  the  ver- 
tical region  are  capable  of  extension  to  the  sujKTior  longitudinal  sinus. 
Phlebitis  mav  then  extend  to  the  cortical  veins.  Oc(»lusion  of  the  sinus 
leads  to  locid  (nlenui  in  th(»  scalp  and  probably  in  the  brain  also,  but  the 
collateral  circulation  obviates  any  serious  residts  from  this  mechanical 
feature.  The  danger  lies  in  the  likelihoo<l  of  septic  cerebral  phlebitis 
and  s€»ptic  mtMiingitis.  T^sually  the  obtrusive  meningitic  features  pre- 
dominate, and  suggestions  of  cortical  phlebitis  and  even  of  abscess  for- 
mation are  obscunnl  or  overlookcnl. 

The  treatment  of  infective  enuiinl  sinus  thrombosis  is  primarily 
8urgi(^l.  The  infection  atrium  is  to  be  determincMl  and  rend(»red 
thon)Ughly  aseptic.  Whenever  possible,  it  must  be  eradicated.  In  the 
case  of  the  cavernous  sinuses  little  more  can  be  done  by  the  surgeon, 
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but  Dwight  and  Germain  ^  have  reported  one  instance  in  which  the 
cavernous  sinus  was  reached  surgically  with  immediate  improvement  in 
the  patient's  condition,  though  with  fatal  termination  ultimately.  A 
previous  case  by  Hartly  was  entirely  successful.  Aggressive  inter- 
ference is  allowable,  and  indicated  when  the  lateral  and  longitudinal 
sinuses  are  invaded.  Manv  cases  of  lateral  sinus  thromboses  have 
probably  been  saved  by  prompt  and  radical  interference.  The  sinus 
has  been  oj>ened,  the  infective  thrombus  removed,  and  abscesses  in  the 
temporal  lobe  and  in  the  cerebellum  drained.  Often  as  a  preliminary 
measure  the  mastoid  antrum  and  the  middle  ear  have  been  surgically 
dealt  with,  but  when  there  is  evidence  of  sinus  thrombosis  it  is  a  waste 
of  time  and  opportunity  to  stop  at  this  step. 

Local  applications  of  heat  and  cold  to  the  head  may  be  used,  and 
serve  sometimes  to  relieve  the  headache  and  modify  the  delirium.  In 
view  of  the  septic  nature  of  the  disease,  sup])ortive  measures  are  emphat- 
ically indicated  from  the  first.  Against  the  septicemia  w^e  may  bring 
measures  to  bear  that  favor  elimination  by  the  skin,  bowels,  and 
kidneys.  The  administration  of  antiseptics,  such  as  the  salicyl  pre- 
parations and  the  mercurials,  are  of  doubtful  value,  but  are  strongly 
advised  by  many  and  should  not  be  omitted. 


CHAPTER   IX. 

CEREBRITIS,  ENCEPHALITIS,  AND  ABSCESS  OF  THE 

BRAIN. 

Inflammation  of  the  brain  proper  may  be  local  or  generalized^ 
acute  or  chronic. 

Acute  Localized  Cerebritis. — Etiologry. — The  brain  is  subject  to 
inflanunatory  proces^^es  the  same  as  any  other  parenchymatous  organ, 
yet  (/meralized  cerehrifii<  is  rare,  and  only  recently  have  we  learned  to 
recognize  it.  Localized  acuU'  cerebritis,  on  the  other  hand,  occnirs  with 
frequency,  but  is  ])racticidly,  if  not  invariably,  a  secondary  condition. 
3Ieningitis  always  entails  some  underlying  cerebritis.  A  circumscribed 
cerebritis  occurs  about  a  hemorrhagic  foens  or  s]K)t  of  thrombotic  mftening 
if  infection  is  added.  Without  the  additional  infection  such  as  is  fur- 
nishcnl  by  septic  endocarditis  or  other  inf^'tive  focus  the  zone  surround- 
ing a  cerebnd  tniuor,  hemorrhage,  or  area  of  softening  is  one  oi*  conges- 
tion, ed(»ma,  and  pressure  necrosis.  Bloirs  on  the  head  may  cause 
l(K'alized  meningitis  and  cerebritis  at  the  point  of  violence,  or  on  the 
opposite  side  of  the  luMid  by  the  action  of  contre  coup.  In  some  cases 
the  l(K»al  cerebritis  alone  follows,  and  this  mav  onlv  affect  the  white 
matter  below  tlie  cortex.  Ap])arently  the  traumatism  favors  the  local 
action  of  bacteria  by  reducing  the  resistance  of  th(»  tissues,  as  pmved 
by  Ehrnrooth  in  an  interesting  series  of  experiments.^  Cranial  frac- 
tiireSy  punctured  wounds,  and  perhaps  severe  eonc-u.^^nion  may  cause  it. 
Bone  disease^  septic  processes  in  the  diploe,  and  in  the  cranial  lx)ny  and 

1  "Boston  Med.  and  Surg.  Jour.,"  VM2.  ^  "  Kev.  Neurolo^.,"  Aug.,  1900. 
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venous  sinuses,  may  lead  to  cerebral  inflammation,  and  be  followed 
by  abscess.  Infection  of  the  brain  after  operations  sometimes  causes  a 
diffuse  cerebritis  that  may  involve  an  entire  hemisphere.  Heniia  cere^ 
bri  is  generally  a  manifestation  of  a  septic  inflammatory  process.  Sun- 
strokcy  heat-stroke,  and  alcoholism  seem  capable  of  inducing  cerebritis,  or 
at  least  of  so  nKxlifying  the  cerebral  nutrition  that  dementia  may  follow 
and  sclerotic  brain-tissue  be  found  postmortem.  To  Van  Giesen  we  owe 
a  knowledge  of  the  cellular  changes  following  insolation  and  their  prob- 
able relation  to  an  acute  auto-intoxication. 

In  certain  conditions  the  inflammation  falls  on  definite  cerebral  struc- 
tures. In  this  way  arise  the  clinical  symptom  groups  described  under 
the  terms  acute  polio-encephalitis  superior  and  acute  polio-encephalitis  in^ 
feriory  when  the  cranial  nuclei  are  invaded  in  the  upper  or  lower  groups^ 
furnishing  acute  nuclear  oi)hthalmoplegia  in  one  instance  and  acute  bul- 
bar palsy  in  the  other.  These  have  already  been  described  with  the 
diseases  of  the  cranial  nerves.  Striimpell  alleged  an  acute  inflammatory 
process  in  the  cellular  cortex,  especially  of  the  motor  regions,  analogous 
to  that  of  poliomyelitis  as  the  explanation  of  many  cases  of  cerebral  palsy 
in  children.  To  this  he  applied  the  term  jX)lio-encephalitis,  a  name  given 
also  to  the  inflammations  of  cranial-nerve  nuclei,  making  an  additional 
adjective  necessary.  It  is,  therefore,  sometimes  called  |X)lio-encephaliti8 
anterior  or  corticalis.  There  is  little  pathological  evidence  of  this  form 
of  cerebritis,  and  the  clinical  manifestations  of  the  attack  are  consistent 
with  the  idea  of  a  vascular  lesion.  As  there  is  a  growing  belief  in  the 
vascular  origin  of  poliomyelitis,  the  analogy,  if  not  the  identity,  of  the 
process  is  still  maintained,  and  probably  it  is  associated  with  an  acute 
arteritis  of  an  infectious  sort  in  both  instances.  Reymond  ^  repol'ts 
what  appears  to  be  a  typical  case  in  a  child  of  seventeen  months.  The 
microscopical  changes  were  certainly  of  inflammatorj*  origin  and  the 
disease  was  not  limited  to  the  motor  fields. 

The  pathological  anatomy  of  the  various  conditions  which  have 
been  assembled  under  the  head  of  acute  localized  cerebritis  shows  at  first 
a  high  degree  of  vascular  engorgement,  edema,  and  punctate  hemorrhage. 
The  inflamed  tissue  presents  above  the  level  of  the  surrounding  part, 
and  is  often  slightly  softeneil.  Its  reddish  color  and  yielding  consist- 
ency have  1(k1  to  its  description  as  a  red  softening.  It  has  much  the 
macroscopical  appearance  of  embolic  red  softening,  with  which  it  was 
loiig  confus(Kl.  Leukocytal  infiltration  of  the  bniin  and  the  disintegra- 
tion of  neuroglia,  myelin,  and  nerve-cells  may  induce  a  pultaceous  and 
even  creamy  consistency.  A  nidus  ripe  for  infection  is  formed,  and  when 
this  occurs  abscess  formation  is  prompt.  I^ater  on,  if  not  infected,  there 
is  usually  more  or  less  shrinking  of  the  inflanuKl  mass,  absorption  of  the 
necrosed  elements,  proliferation  of  the  connective  tissue,  and  sclerotic 
thickening  which  may  reach  a  leathery  toughness.  Small  foci  may  in 
this  way  become  cicatrized.  Finally,  after  years,  it  may  l)e  impossible 
to  say  whether  inflammation,  hemorrhage,  or  thrombosis  was  the  initial 
feature  of  the  cerebral  defect. 

Symptoms. — The  indications  of  acute  localized  cerebritis  are 
obscure.     Often  associated  conditions,  such  as  meningitis,  overshadow 

*  "  Jahrb.  f.  Kimlerheilk.,"  Bel.  xliv. 
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it  in  the  clinic.  Whatever  be  the  seat  of  the  cerebral  inflammation^ 
there  is  usually  headache,  sometimes  vomiting,  and  rarely  optic  neuritis. 
Delirium  and  somnolence  may  be  present.  Involvement  of  special 
sensory  or  motor  convolutions  or  pathways  gives  rise  to  localizing 
features  marked  by  defect  or  disturbance  of  function.  The  clinical 
picture,  therefore,  always  strongly  suggests  meningitis,  and  the  treatment 
and  j)rog^nosis  are  practically  the  same  as  in  that  condition. 

Acute    Hemorrhagic   Encephalitis. — Striimpell,  in   1889,  and 

shortly  afterward  Leichtenstein,  in  1890,  called  attention  to  cases  of 
diffuse  hemorrhagic  encephalitis.  In  1895  Oppeuheim  ^  reviewed  the 
literature  of  the  subject,  pointed  out  the  intimate  relation  of  the  disease 
to  Wernicke's  polio-encephalitis  superior  and  to  Strumpell's  |K)lio-en- 
ecphalitis  anterior,  and  added  six  cases,  several  of  which  recovered. 
Other  cases  have  been  reported  by  Fiirbringer,  Putnam,  Freyhan, 
Neuwerk,  and  Brie,  all  of  which  are  quoted  by  Putnam.  ^  Brie  ^ 
has  since  reported  a  second  instance,  with  full  autopsy  and  bacteriolog- 
ical investigation.  Tiiere  can  be  little  doubt  that  numerous  cases  have 
been  mistaken  for  meningitis.  Anatomically  the  disease  is  marked  by 
multiple,  non-suppurative,  inflammatory  foci  showing  congestion  and 
punctate  or  massive  hemorrhages,  leukocytal  infiltration,  and  localized 
destruction  of  brain-tissue. 

Etiology. — Regjirding  the  causation  of  acute  hemorrhagic  encepha- 
litis there  is  nuich  to  be  discovered.  Most  of  the  reported  cases  followed 
influenza.  Putnam's  last  case  followed  the  nnunps,  and  ervsii)elas, 
diphtheria,  typhoid,  typhus,  and  malaria  ^  have  been  followed  by  locjilized 
hemorrhagic  encephalitis.  The  writer  has  seen  two  cases  after  in- 
fluenza, one  after  pneumonia,  and  one  with  some  unknown  infection 
associated  with  acute  nephritis.  It  is  a  matter  of  speculation  whether 
various  infections  act  locallv  or  bv  their  elaborated  toxins.  Southard 
and  Keen'^  found  the  staphylococcus  aureus  in  five  of  six  fatal  cases  in 
man.  and  experimenting  on  guinea-pigs,  produced  similar  brain  lesions 
by  inoculations  with  pure  cultures  of  this  bacterium.  An  interval,  a 
sort  of  incubation  period,  is  often  noted  between  the  infectious  disease 
and  the  manifestation  of  the  cerebral  symptoms.  Children  and  young 
adults  furnish  most  cases. 

Morbid  Anatomy. — The  meninges  commonly  are  normal  in  appear- 
ance. There  is  usually  some  increase  of  cerebral  fluid,  and  the  ventricles 
mav  be  largely  distended  l)y  blood-tinged  contents.  The  choroid  plexuses 
and  tlu'  vessels  generally  are  engorged.  Scattered  throughout  the  brain, 
but  principally  in  the  white  matter  of  the  hemispheres  and  in  or  about 
the  basal  ganglia,  are  foci  of  hemorrhagic,  softened,  infiltrated  brain- 
tissue.  In  some  instances  the  hemorrhage*  is  massive,  in  others  there  is 
but  a  slight  hemic  coloring.  Mieroseo]>ieally  the  blood-vessels  are 
found  distended,  the  lymphatics  filled  with  blood-cells  an<l  leukocytal 
elements,  an<l  at  various  points  they  are  rujUured  into  the  surrounding 
brain-substance. 

'  "I)eut.  Zcit.  f.  Nervenlieilk.,"  Bjind  vi. 

2  ".Tour.  Nrrv.  and  Mcnt.  Dis.,"  .Tan.,  1><97.       ^  "  Neurol.  CiMitrall»l.,"  No.  1,  1^97. 

*  Diina,  *'  Medical  Krcord,"  July  7,  IIKM).      ^  "  Anier.  Jour.  Med.  Sci.,"  March,  1JK)5. 
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The  influenza  bacillus  has  been  found  in  these  foci,^  and  there  are 
some  who  think  the  process  may  originate  in  bacterial  embolism. 

Symptoms. — The  symptoms  of  acute  primary  hemorrhagic  enceph- 
alitis are  not  definite,  and  commonly  suggest  meningitis.  A  preceding 
acute  infection  may  be  followed  immediately  or  after  several  weeks  by 
headache,  hebetude,  vomiting,  convulsions,  or  localized  palsies.  Slug- 
gish pupils  and  squints  are  rather  common.  Sleepiness  that  tends  to 
coma  is  usual,  and  rigidity  of  the  neck  has  been  repeatedly  obser\^ed. 
The  pulse  may  be  slow,  the  temperature  elevated,  normal,  or  subnormal. 
The  palsies,  which  may  be  multiple,  declare  the  localized  processes 
and  liavc  a  tendency  to  vary  in  intensity  from  day  to  day.  Pulse  and 
respinition  become  shallow  and  frequent,  the  stupor  deepens,  bedsore 
may  form,  and  death  terminate  the  case  in  a  few  days  or  in  several 
weeks.  A  fair  proportion  of  cases,  as  insisted  upon  by  Op})enheim  and 
others,  recover,  almost,  if  not  completely,  after  a  tardy  and  anxious 
convalescence. 

It  will  be  seen  that  the  disease  is  clinically  obscure  and  the  diagnosis 
has  usually  been  made  post  mortem.  During  life  it  is  usually  confounded 
with  meningitis.  This  is  not  of  great  practical  moment,  as  the  treatment 
is  the  same.  The  prof/ftosiH  is  grave,  but  rather  more  favorable  than  the 
early  descriptions  indicated.  Gradual  onset,  comparative  mildness  of 
symptoms,  and  long  duration  of  disease  have  a  favomble  import. 

Chronic  cerebritis,  and  chronic  encephalitis  are  teniis  loosely  applied 
to  late  and  usually  secondary  conditions  that  are  mainly  sclerotic  and 
degenerative  in  nature.  This  sclerosis  may  exist  in  disseminated 
patches  or  in  large,  circumscribed  areas ;  it  may  involve  an  entire  hemi- 
sphere or  be  largely  confined  to  the  gray  matter  of  lx)th  half-brains. 
The  j)ortion  of  the  encephalon  thus  affected  is  disturbed  in  its  function^ 
which  is  usually  greatly  impaired  or  entirely  alx)lished. 

Abscess  of  the  Brain. — Brain-abscess  is  always  secondar}^,  and  is 
due  to  the  invasion  of  pyogenic  bacteria. 

Btiologry. — In  a  rough  way  we  may  sjiy  that  all  the  causes  of  infect- 
ive HiniM  thrombosis  and  acute  localized  cerebritis  are  comj)etent  to  pro- 
duce brain-abseess,  as  the  first  step  in  its  development  is  inflammation. 
Suppurative  middle-ear  disease  furnishes  almost  two-fifths  of  the  cases, 
and  head  injun/  about  one-fourth.  Al)out  one-sixth  of  the  cases  are 
due  to  general  pyemic  states.  Of  this  number  purulent  pulmonary 
diseases  furnish  the  great  majority.  Septic  inflammation  in  the  nasal 
and  pharyngeal  spaces,  brain-tumors,  infected  cerebral  hemorrhages, 
and  infarcts  furnish  a  small  contingent.  In  rare  cases  the  o'ldium  albi- 
cans has  been  found  in  the  abscess  and  tnictKl  through  the  blood-vessels 
into  the  nose.  In  others  the  only  pathogenic  bacterium  present  is  the 
tubercle  bacillus.  Actinomyces  have  also  been  encountered.  Males 
are  about  three  times  as  subject  to  abscess  of  the  brain  as  females^  and 
five  times  as  frecjuently  affected  with  tlie  traumatic  variety.  More  than 
half  of  tlu»  cases  occur  Iwtween  ten  and  thirtv  vears  of  age,  Koerner 
states  that  in  Prussia  about  five  per  cent,  of  all  deaths  between  the  ages 
of  ten  and  twenty  are  due  to  cerebral  complications  of  otitis,  mainly 
abscesses. 

16  ^  Putnam,  loc.  cit. 
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PatholoGfioal  Anatomy. — The  most  common  seat  of  brain-abscess 
is  in  the  temporosphcnoidal  lobe,  due,  doubtless,  to  the  relation  of  the 
venous  circulation  of  this  part  of  the  brain  and  of  the  middle  ear  with 
the  petrosal  sinuses.  In  decreasing  frequency  follow  the  cerebellum, 
the  centrum  ovale,  the  pons,  the  occipital  lobes,  the  parietal  lobes,  and 
the  frontal  lobes.  The  invasion  paihioay  is  often  obscure,  but  the  arterial 
route  has  been  demonstrated  in  some  instances,  the  perivascular  s{)aces 
in  others.  The  common  sequential  relation  of  middle-ear  disease,  sinus 
thrombosis,  and  brain-abscess  calls  attention  at  once  to  the  venous  chan- 
nels as  entry-way  for  the  pyogenic  bacteria.  The  extension  of  cere- 
bral phlebitis  from  a  sinus  thrombosis  was  repeatedly  mentioned  in  the 
preceding  chapter  as  inducing  cerebral  softening  and  abscess  formation. 
Frequently  the  abscess  is  single  and  of  a  size  varying  from  a  pea  to  a 
hen's  Q^^  or  even  to  a  larger  size.  In  the  regions  of  latent  lesions, 
especially  in  the  frontal  and  occipital  lobes,  an  abscess  may  attain  very 
large  dimensions  and  contiiin  many  ounces  of  pus.  Very  commonly 
multiple  brain-abscesses  are  encountered.  In  ear  disease,  abscesses,  both 
above  and  below  the  cerebellar  tentorium,  are  generally  encountered, 
and  failure  to  explore  the  cerebellum  after  the  evacuation  of  an  abscess 
in  the  t(»mporal  lobe  has  lost  lives.  When  the  infection  arises  from 
purulent  lung  disease  or  septic  endocarditis,  the  left  side  of  the  brain  is 
more  affected  for  the  same  reason  that  embolism  favors  the  left  hemi- 
sphere. Under  these  circumstances,  and  in  the  case  of  infection  from 
typhus,  enteric  fever,  and  other  general  pyemic  states,  numerous  small 
abscesses  may  be  found.  In  this  wav  the  brsiin  mav  be  fairly  riddled 
with  multiple  abscesses.  Relatively  the  gray  iiwiler  of  the  brain  is  less 
liable  to  abscess  formation  than  the  white  substance,  and  the  cortex  is 
often  ])reserv^ed  over  an  extensive  underlying  abscess.  Rarely  a  fistulous 
tract  communicates  with  diseased  bone,  or  reaches  the  outer  surface  of 
the  cranium,  or  discharges  into  the  nasal  fossae.  On  the  other  hand,  no 
connection  may  be  discernible  between  the  infection  and  the  abscess. 
The  j>?/8  varies  with  the  nature  of  the  infection  and  the  age  and  char- 
acter of  the  abscess.  In  some  recent  cases  it  merely  saturates  the  soft- 
ened  tissues  ;  in  others  it  is  encysted  ;  in  a  third  variety  an  encysted 
old  abscess  is  found  floating  in  a  secondary,  surrounding,  more  recent 
abscess,  the  walls  of  which  are  made  up  of  infiltnited,  purulent,  softened 
brain-tissue.  In  the  old  c^ses  the  pus  is  thick,  yellowish  or  greenish, 
and  in  about  a  third  of  them  extremely  fetid  and  offensive.  Some- 
times it  is  reddish  from  the  admixture  of  blocxl.  The  pus-<*orpuscles 
and  leukocytal  elements  vary  according  to  the  age  of  the  lesion.  The 
streptococcus  is  usually  found,  hut  pneunio<*occus,  staphylococcus, 
bacillus  ])y(>cyaneus,  bacillus  tui)er(*ulosis,  and  the  bacteria  of  various 
mixed  infections  have  been  notcKl. 

I'lie  majority  oi*  abscesses  are  oieysted.  AVhen  located  near  the 
surface,  the  meninges  may  form  part  of  the  containing  wall.  A  begin- 
ning cyst- wall  has  been  nott^l  as  early  as  the  thirteenth  day.  Its 
thickness  and  consistency  increase  with  age.  It  is  made  up  by  a  pro- 
liferation of  the  neuroglial  tissue  and  the  fibrous  structures  of  the 
brain.      Usually  delicate,  in  some  instances  it  forms  a  glistening,  resist- 
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ing  membrane  of  almost  a  homy  consistency,  and  it  may  even  calcify. 
The  brain-tissue  surrounding  an  abscess  is  usually  more  or  less  softened, 
and  if  infected  rapidly  breaks  down,  leaving  the  old  abscess-cyst  afloat. 
Rupture  of  an  abscess  by  its  steadily  increasing  contents,  which  is  the 
usual  ultimate  accident,  inundates  the  brain-tissue  or  breaks  into  the 
meninges,  setting  up  a  purulent  process,  or  floods  the  ventricles  and 
promptly  terminates  life. 

Symptoms. — The  symptoms  of  brain-abscess  are  usually  indefinite, 
ofix^n  very  obscure,  and  sometimes  entirely  unnoticed  by  patient  and 
physician.  Diflerent  cases  present  the  widest  variety  of  clinical  pliases, 
depending  upon  the  virulence  of  the  infection,  the  rapidity  of  abscess 
growth,  the  location  of  the  process,  and  the  complications.  Some  cases 
run  a  rapid  course  to  a  fatal  termination  in  a  few  days,  and  others  pre- 
sent a  latent  i)eri(xl  tliat  may  last  months  and  even  years,  to  end  with 
rupture  and  death.  We  may,  in  some  cases,  make  out  three  doges, — one 
of  invasion,  one  of  remission,  and  a  terminal  one  of  paralytic  features. 
In  other  words,  one  of  cerebritis,  one  of  encapsulation  and  latency,  and 
one  of  rupture,  infection,  meningitis,  or  ventricular  inundation,  and 
death. 

The  invasion  stage  presents  the  obscure  picture  of  encephalitis. 
There  is  a  low  febrile  movement  marked  by  a  vacillating  temperature, 
which  sometimes  has  a  distinctly  subnormal  tendency,  with  a  slow  pulse. 
An  intense  and  persistent  headache  lasting  days,  taken  with  the  tem- 
perature, suggests  meningitis.  The  headache  is  often  circumscribed  and 
may  correspond  to  the  location  of  the  abscess,  but  as  frequently  is  felt 
at  a  distant  point.  Rigors  and  profuse  sweats  indicate  the  septic  char- 
acter of  the  (lisoase.  A  varj'ing  degree  of  leukocytosis  is  frequently  found. 
Vomiting  and  constijiation  or  diarrhea  are  often  present.  Papillitis  or 
optic  neuritis  only  rarely  occurs.  The  mental  state  is  one  of  torpor  and 
indifference,  or  delirium  may  be  present  and  the  sharp  "hydrocephalic" 
cry  may  hv  uttered.  This  stage  lasts  from  two  to  ten  days  and  may 
pass  at  once  into  the  third  stage  or  l>e  followed  by  a  remission. 

The  remission  stoge  is  gradu.ally  estiiblished  by  the  subsidence  of  the 
disturbances  that  appwir  in  the  pericxl  of  invasion.  The  heiulache, 
fever,  vomiting,  ami  mentiil  irritation  almost  disappear  or  entirely  cease. 
Occasionally  the  improvement  is  very  prompt  and  complete.  A  latent 
period  is  thus  pnKluced  that  may  extend  almost  indefinitely.  The 
gradual  increase  in  the  size  of  the  abscess  and  its  encapsulation  gives 
rise  to  very  little  disturbance.  Its  effect  is  that  of  a  foreign  body,  and 
its  presence  is  markeil  by  much  less  disturbance  than  attends  the  growth 
of  a  solid  tumor.  At  times  there  may  be  intense  headache,  vomiting, 
and  even  convulsions.  An  occasional  temperatun%  or  a  tendency  to  a 
remitting  temperature,  sweats,  and  emaciation  may  show  the  hectic  state 
and  alone  indicate  the  ever-present  danger. 

The  parahftic  stage  is  the  usual  termination  of  brain-abscesses  that 
have  presented  a  p(»ri(Kl  of  latency  or  remission.  It  is  of  sudden  onset, 
and  rapidly  nms  its  course  within  a  few  days.  It  not  infrequently 
promptly  follows  the  invasion  p<Tiod,  and  the  fatal  meclianism  is 
usually  the  same  in  both.     In  some  cases  this  consists  of  a  rupture  of  the 
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abscess,  causing  a  rapid  infiltration  of  the  cerebral  capsule ;  an  invasion 
of  the  medulla;  a  tearing  through  the  cortex,  setting  up  a  purulent  men- 
ingitis; or  the  inundation  of  the  ventricles.  There  remain,  however, 
a  large  number  of  cases  in  which  these  anatomical  conditions  are  want- 
ing to  explain  the  sudden  onset  of  this  stage.  Ordinarily  ah  apoplectic 
stroke,  with  or  without  convulsions,  takes  place.  Usually  there  are  no 
premonitions  or  only  the  vague  indications  of  cerebral  mischief  which 
have  presented  at  intervals  during  the  latent  period.  The  apoplectic 
coma  may  be  punctuated  by  Jacksonian  fits,  marked  by  conjugate  devia- 
tion of  head  and  eyes  and  some  lateral  weakness,  and  the  patient  may 
succumb  in  a  few  hours  without  regaining  consciousness.  Death, 
indeed,  may  be  sudden.  If  the  immediate  effects  of  the  stroke  subside, 
a  hemiplegia  with  marked  rigidity,  and  often  with  spasmodic  features, 
is  progressively  develoi>ed.  The  headache,  the  fever,  and  the  symptoms 
of  the  early  stage  reappear  or  become  intensified.  Nystagmus,  pupillary 
inequalities,  and  involvement  of  the  ocular  muscles  appear  and  death 
is  likely  to  follow,  preceded  by  delirium  and  coma. 

The  locallziwj  symptoms  of  brain-abscess  are  rarely  prominent. 
Usually  they  are  quite  indefinite  or  entirely  lacking.  The  location  is 
often  in  the  frontal,  temj>oml,  and  occipital  lobes,  >r  in  a  cerebellar 
hemisj)here,  whence  foojd  symptoms  do  not  arise.  As  \  rule,  an  abscess 
of  the  brain,  due  to  disease  of  the  cranial  bones,  lies  subjacent  to  the 
original  lesion.  In  the  same  way  ear  disease  gives  rise  to  abscess  near 
the  |)etron,  but  in  rare  instances  the  purulent  (collection  has  been  found 
at  a  considerable  distance,  and  even  in  the  op|)osite  half  of  the  brain. 
Abscess  due  to  embolic  process  from  the  heart  or  lungs  is  likely  to  be 
locateil  in  the  capsular  or  Sylvian  arteries,  and  gives  rise  to  early  hemi- 
plegic  features  or  disturbances  of  the  motor  cortex.  The  circumscribed 
headache  sometimes  furnishes  a  localizing  feature,  but  it  «in  not  be 
relietl  up<in.  Macewen  has  note<l  a  higher  percussion  note  over  the 
abscess  than  was  yielded  by  the  rest  of  the  head,  and  Dana  has  con- 
firmed  this  symptom  in  one  oiHi^Q,  Local  tenderness  and  increased 
temj>erature  may  occasionally  be  made  out.  When  the  abscess  is  asso- 
ciated with  septic  sinus  thrombosis,  we  have,  in  addition,  the  lo«il  super- 
ficial evidence  of  that  disease.  Even  when  the  sensorimotor  zone  is 
invaded,  tin*  symptoms  may  be  very  slight.  Abscesses  may,  however, 
yield  as  definite  localizing  features  as  any  other  encephalic  lesion,  and 
these  then  have  the  simiifieanee  and  value  discussed  under  the  head  of 
Cerebnd  I^)calization.  Involvement  of  cranial  nerve-trunks,  cerebellar 
symptoms,  hemianopsia,  Jacksonian  fits,  a])hasias,  and  other  localizing 
indications  should  always  be  carefully  sought.  Multiple  abscesses  also 
lead  to  symptoms  of  corresponding  diversity. 

Diagnosis. — The  diagnosis  of  cerebral  abscess  dej)ends  very  largely 
U|>on  the  history  or  presc^nee  of  trauma  or  of  an  infective  condition  about 
the  head  and  face  or  in  the  thorax.  A  chronic  otorrhea,  maxillarv  ab- 
scess,  ozena,  sinus  suppunition,  or  purulent  pulmonary  disease,  followed 
by  headache,  vomiting,  delirium,  stu|>or,  slow  jnilse,  vacillating  tempera- 
ture, and  rigors,  means  encephalic  invasion.  These  symptoms  are 
common  to  meningitis  and  abscess,  and  the  differential  diagnosis  <^an  not 
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always  be  made.  Any  evidence  of  a  circumscribed  process,  however, 
favors  the  idea  of  abscess,  and  hence  localizing  symptoms  become  very 
important.  The  two  conditions  are  often  associated  and  a  terminal 
suppurative  meningitis  is  common  in  abscess.  In  latent  {)eriods  the 
differentiation  of  cerebral  abscess  from  a  growth  may  be  impossible ; 
nor  is  it  essential.  The  terminal  stage,  with  its  rapid  onset  and  para- 
lytic features,  may  readily  be  confounded  with  cerebral  hemorrhage  or 
softening  if  it  occurs  in  middle  life  and  is  preceded  by  apparent  health. 
When  systemic  sepsis  is  manifested,  the  purulent  character  of  the  en- 
cephalic process  is  less  doubtful.  A  marked  leukocytosis  is  of  important 
diagnostic  and  prognostic  significance. 

Abscesses  resulting  from  ear  disease,  bone  disease,  and  disease  about 
and  in  the  facial  cavities — in  other  words,  abscesses  due  to  direct  invasion 
— are  ordinarily  single.  Abscesses  resulting  from  pyemic  states  and  from 
purulent  thoracic  conditions  are  usually  multiple.  Cerebellar  abscesses 
are  also  usually  multiple.  The  localizing  diagnosis  is  made  on  the  lines 
already  laid  down  in  chapters  iii  and  iv  of  this  part. 

Progrnosis  and  Treatment. — Suppurative  disease  within  the 
cranium  is  always  grave.  Although  a  cerebral  abscess  may  encapsulate 
and  lie  dormant  for  years,  this  can  not  reasonably  be  expected  to  take 
place,  and  even  when  it  does,  it  constitutes  a  constant  menace  to  life. 
Encapsulation  does  not  necessarily  check  suppuration,  and  eventual  rup- 
ture or  secondary  infection  is  the  legitimate  sequel.  The  late  results 
are  ordinarily  fatal,  and  latent  cerebral  abscesses  account  for  a  certain 
proportion  of  sudden  deaths. 

The  treatmait  of  cerebral  abscess  should  be  prophylactic.  Chronic 
suppurations  in  ear  and  nose  should  never  be  neglected  and  the  utmost 
precautions  should  be  taken,  in  the  management  of  all  wounds  about  the 
head  and  face,  to  prevent  infection  and  sei)sis.  From  these  largely 
controllable  sources  the  great  majority  of  brain-abscesses  and  other  en- 
d(x;ninial  suppurations  arise.  When  the  diagnosis  is  established,  there 
should  l>e  imme<liate  recourse  to  surgery.  Of  all  encephalic  diseases 
abscess  promises  the  best  results  to  surgical  measures.  Adequate  drain- 
age after  opening  the  skull  has  Ix^en  followed  by  brilliant  success  in 
numerous  cases  and  in  the  hands  of  many  operators.  All  other  meas- 
ures are  inadequate. 
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CHAPTER  X. 
TOE  CEREBRAL  PALSIES  OF  CHILDREN* 

A  NUMBER  of  varied  developmental  and  acquired  cerebral  defects 
result  in  paralysis  in  childhood.  They  involve  or  destroy  within  the 
cranium  some  |)ortion  of  the  upper  motor  neuron,  and  give  rise  to  clini- 
cal types  that  justify  a  separate  description.  Their  importance  and  fre- 
quency have  been  recognized  only  within  a  few  years,  but  it  is  now 
appreciated  that  in  the  early  ye^rs  of  life  cerebral  palsies  are  fully 
as  common  as  the  spinal  variety.  Etiologically,  they  may  be  divided 
into  three  groups:  (1)  Those  due  to  prenatal  conditions;  (2)  those  foL 
lowing  birth  accidents,  and  (3)  those  dependent  upon  disease  or  trauma 
after  birth.  Clinically,  we  also  divide  them  into  those  showing  uni- 
lateral defects,  the  hemiplegic  cases,  and  those  presenting  bilateral 
defects,  the  diplegic  cases. 

Etiology. — One  of  the  most  important  prenatal  conditions  resulting 
in  infantile  cerebral  palsy  is  an  actual  deficiency  of  brain  elements,  a 
true  agenesis.  This  may  be  marked  by  convolutional  simplicity  and  a 
lessened  number  of  cortiad  cells  and  pyramidal  fibers.  In  other  cases 
a  part  or  the  whole  of  a  hemisphere,  or  of  both  hemispheres,  may  be 
lacking.  Between  these  gross  teratological  defects  and  a  condition  in 
which  the  neuron  units  have  diminishiKl  dynamical  qualities  or  a  less- 
ened power  of  eiiduranc^e,  that  in  early  life  leads  to  their  atrophic  or 
sclerotic  degeneration  there  is  but  a  diilerenee  of  degree.  The  lack  of 
constitutional  endurance,  of  capacity  for  growth,  and  of  resistive  jiower 
underlies  many  brain  and  cord  diseases  that  pres(»nt  hereditary  and 
familial  characteristics.  In  other  instances  it  furnishes  a  lowered  re- 
sistance to  toxic  influences.  In  given  cases  unfinished  children,  lack- 
ing motor  elements  in  the  corti<;al  mantles,  and  chikln^n  born  prema- 
turely, before  the  pyramidal  apparatus  has  been  well  established,  j)resent 
various  degrees  of  motor  and  cerebral  defect.  The  upper  motor  neuron 
is  well  fornuKl  onlv  at  the  ninth  intra-uterine  month,  and  not  com- 
pletely  developed  until  the  second  or  third  month  after  birth.  Much 
defect  in  the  upper  neuron  is  always  marked  by  spasticity  and  impaired 
motility  in  the  muscles  supplied  by  the  lower  or  terminal  motor 
neuron. 

Rarelv  direct  traumatism  has  affectt^l  the  brain  of  the  unborn  child 
which  pres(Mits  hemiplegic  contractures  at  birth.  In  other  cases  evidence 
of  hemorrhage  and  softening  has  been  found,  and  in  many  instances  the 
probability  of  a  i)renatal  meningo-encephalitis  has  been  upheld  by  the 
presence  of  localizwl  and  diffuse  sclerotic  changes  in  the  brains  of  new- 
born children.  Inherited  syphilis  and  other  toxic  conditions  due  to  ill- 
ness of  the  mother  have  been  accused  in  some  of  these  cases.  Poren- 
cephalia is  usually  due  to  intra-uterine  disease  of  the  ccTcbral  vessels. 
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The  conditions  attending  birth  frequently  lead  to  brain-lesions 
in  the  child.  The  great  majority  of  cerebral  birth  palsies  occur 
in  protracted  labors,  and  consequently  in  priniiparse.  A  number  of 
them  follow  precipitate  labor  and  in  both  are  due  to  violent  compression 
of  the  fetal  head.  Comparatively  few  can  be  attributed  to  the  use  of 
forciejxs,  and  it  is  exactly  in  these  cases  that  the  labor  is  likely  to  have 
been  tedious.  Forceps  accidents,  however,  can  not  be  denied  or  over- 
looked, and  the  misuse  of  these  ix)werful  instruments  is  fraught  with 
serious  results  to  the  skull  and  brain  of  the  child.  The  facts,  however, 
favor  early  skilful  instrumental  interference  as  comjiared  with  tedious 
labor. 

The  frequency  of  hemorrhage  into  the  cerebral  and  spinal  meninges 
during  birth  has  been  put  on  a  sound  foundation  by  the  investigations 
of  Litzmann,  McXutt,  and  Spencer.  It  is  found  in  the  great  majority 
of  stillborn  children  and  is  the  common  cause  of  asphyxia  of  the 
newborn.  Occasionally  this  blocKl  comes  from  a  ruptured  longitu- 
dinal sinus,  but  most  irequently  from  the  pial  vessels.  Punctate  and 
larger  hemorrhages  within  the  substance  of  the  brain  and  cord  are  fre- 
quent. The  results  of  these  birth  hemorrhages  depend  upon  the  quan- 
tity and  location  of  theeflused  blood.  AVhere  death  does  not  follow,  all 
degrees  of  disability  are  (»ncountered.  Palsies  follow  the  involvement  of 
the  motor  cortex  or  its  pyramidal  tracts,  but  if  the  frontal  lobes  are  seri- 
ously affected,  idiocy  is  a  consequencx5  and  is  a  frequent  accompaniment  of 
motor  disturbance.  Similar  disturbance  of  the  latent  lesion  territories 
of  the  brain  may  give  rise  to  insignificant  or  very  obscure  symptoms. 
As  a  rule,  the  hemorrhage  is  basilar  in  location  in  vertex  presentations 
and  verticjd  in  breech  cases.  The  absorption  and  organization  of  these 
hemorrhag(»s  lead  to  a  more  or  less  diffuse  sclerosis  of  the  bniin-substanoe 
that  inhibits  its  growth  and  diminishes  its  functional  capacity.  In 
other  csises  in  terminal  stages  large  areas  of  softening  and  cyst-like 
formations  are  foimd  that  are  indistinguishable  from  porencephalia. 
In  al)out  one-fourth  of  these  cerebral  birth  hemorrhages  the  spinal  cord 
is  similarly  affected.     Some  ca.s(»s  of  syringomyelia  may  have  this  origin. 

The  poHfnafai  causes  of  cerebral  palsies  in  children,  according  to 
Osier's  list,  are  hemorrhages,  emlnJism,  endo-  and  peri-arterial  changes, 
encephalitis,  and  cerebral  venous  throml)osis.  In  other  words,  they  are 
the  same  as  in  adults,  and  hemorrhage  is  more  frecjuent  than  thrombosis. 
The  relation  of  acnite  inf(»ctious  diseasc^s  to  embolism  and  arteritis  only 
ncHxls  to  be  repealled.  Traumatism  and  tumor  formation  cause  some 
eases.  Of  encephalitis  much  has  been  said,  and  Striirapell  claimed 
cortical  |)olio-encephalitis  to  be  the  lesion  in  many  of  these  cases,  but 
the  exact  pathological  process  still  escajws  us  owing  to  the  paucity  of 
early  post-mortem  examinations.  It  is  just  aa  likely  that  the  lesion  is 
primarily  vascular.  Gowers  was  the  first  to  insist  on  the  part  played 
by  venous  thrombosis,  and  others,  among  them  Osier,  have  added 
weight  to  the  (•ontention.  This  cerebral  venous  thromlmsis  is  oflen  a 
part  of  sinus  thrombosis,  to  which  it  may  hold  a  primary  or  s(HM>ndary 
relation.  It  serves  to  produce  softening,  and  s<*lerotic  changes  in  the 
cortex  and  palsies  follow.  As  many  of  these  jKilsies  start  with  convul- 
sions, the  question  arises  whether  the  convulsion  is  thecxmse  or  effect  of 
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the  lesion.  It  may  be  either.  There  can  be  no  doubt  that  the  increased 
arterial  tension  of  the  convulsed  state  may  cause  rupture  of  cerebral 
vessels,  but,  as  a  rule,  the  convulsions  are  due  to  the  irritant  effect  of 
the  lesion.  Later  on  epileptic  or  cpileptoid  convulsions  are  very  com- 
monly encountered.  Sex  plays  no  etiological  part.  Males  and  females 
are  about  equally  affected.  One-half  the  postnatal  cases  in  children 
occur  within  the  first  three  years  of  life. 

Morbid  Anatomy. — ^The  post-mortem  findings  in  these  cases  furnish 
various  lesions.     Sachs  gives  the  following  table  : 


Classification  op  Infantile  Cebebbal  Palsies. 


Groups. 

Morbid  Lesion. 

I.  Paralysis    of  intrauterine 
onset. 

I>arge  cerebral  defects,  porencephalia. 
Defective  development  of  pyramidal  tracts. 
Agenesis  corticalis,  highest  nerve-elements  involved. 

II.  Birth  palsies. 

Meningeal  hemorrhage,  rarely  intracerebral  hemor- 
rhage. 
Later  conditions  :   Meningo-encephalitis  chronicra, 
sclerosis  and  cysts,  partial  atrophies. 

III.  Acquired  palsies. 

Hemorrhage,  meningeal  and  rarely  cerebral. 

Thrombosis,  from  endarteritis!,  and  in  manintic  con- 
ditions. 

Embolism. 

Later  condititms  :  Atrophy,  cysts,  and  dififnse  and 
lobar  sclerosis.     Meningitis  chronica.      Hydro- 
cephalus, seldom  tlie  sole  cauvse.     Primary  en- 
cephalitis, the  polio-encephalitis  cortical  is  acuta 
of  Strumi)ell.(?) 

The  difficulty  of  deciding  the  origin  of  the  torniinal  conditions  is 
very  great  and  it  is  oflen  impossible.  Porencephalia,  for  instance,  may 
be  due  to  defective  d(»velopment,  to  embolism,  to  thrombosis,  or  to  hem- 
orrhage. The  initial  process  of  a  diffuse  sclerosis  may  be  hemorrhagic 
or  inflammatory. 

Symptoms. — The  clinical  history  of  cerebral  palsies  in  children 
varies  in  the  three  sets  of  cases.  In  the  prenatal  cases  the  condition  is 
congenital,  but  may  not  be  noticed  for  some  time  after  birth.  In  birth 
paL-ies  the  condition  is  usually  notict»d  shortly  after  birth  or  develops 
within  a  few  weeks.  In  the  later-acquired  cases  the  j)atients  may  pre- 
sent an  onlinary  record  up  to  the  onset  of  the  paralytic  features.  In 
th(ur  final  develoj)ment  all  present  very  common  attributes  and  are 
usually  indistinguishable  by  external  examination  ah)ne.  The  great 
majority  of  natid  and  prenatal  cases  have  bilat<;ral  ])alsies.  After  birth 
the  tendency  is  to  one-sided  paralysis  and  after  the  age  of  three  it  is 
almost  the  invariable  form.  A  pure  monoplegia  is  so  extremely  un- 
common as  to  be  almost  unknown. 

Hemiplegric  Cases. — The  hemiplegic  cases  are  the  best  type  for 
study,  as  the  unaffected  side  furnishes  an  oj)portunity  for  comparison. 
Ordinarily  the  paralytic  features  develop  after  an  anitr  fcbrik  (fftack, 
after  or  during  an  acute  infectious  fever,  or  in  marantic  states.     The 
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child  is  seized  with  convulsions^  which  are  more  severe  on  or  entirely 
confined  to  one  side  of  the  body  and  to  the  side  that  is  afterward  para- 
lytic. The  convulsive  attack  is  usually  prolonged,  lasting  for  several 
hours  or  even  for  a  day  or  two,  and  perhaps  returns  several  times 
within  a  few  days.  During  the  eclamptic  seizures  the  temperature 
may  be  markedly  elevated  and  more  or  less  unconsciousness  is  commonly 
present  The  child  is  left  weak  and  exhausted,  often  with  continued 
feverish ness,  and  the  loss  of  power  on  one  side  is  frequently  only 
incidentally  noticed.  If  the  child  had  formerly  spoken,  speech,  as 
a  rule,  is  temporarily  lost,  whether  the  paralysis  \ye  left-  or  right- 
sided,  but  after  the  age  of  about  six  years  aphasia  is  well  marked 
only  in  lesions  of  the  left  side  in  right-handed  children.  If  their 
intellectual  faculties  are  not  destroyed,  speech  even  then  is  regained 
with  surprising  rapidity. 

The  paralyzed  limbs  soon  develop  marked  spasticity  with  exaggerated 
reflexes,  which  the  spasticity  may  conceal  unless  the  examiner  be  atten- 
tive to  the  play  of  tendons  when  the  tests  are  made.  The  spastic  con- 
dition is  also  followed  by  contractures  which  place  the  limbs  in  the  posi- 
tions so  characteristic  of  hemiplegia  in  adults.  Here  also  are  similar 
attitudes  and  gaits, 

Sensory  disturbance  is  apparently  absent  even  in  the  recent  cases,  and 
electrical  reaction  modifix^ations  are  never  present.  The  trophic  condition 
of  the  paralytic  limbs,  however,  is  reduced,  as  is  shown  in  the  unequal 
growth  on  the  two  sides  as  time  goes  on.  This  results  in  some  deformity. 
The  shoulder  girdle  is  smaller  on  the  atfecte<l  side,  the  chest  and  arm 
less  in  size,  and  the  pelvis  and  lower  extremity  unequal  to  corresponding 
parts  of  the  sound  side.  The  half  of  the  head  and  face  on  the  paralytic 
side  may  be  of  inferior  dimensions.  The  limping  gait  of  hemiplegia  is 
increased  by  the  shortened  limb,  the  pelvis  tilts,  the  spine  becomes 
scoliotic,  and  the  retarded,  iiaralytic,  contractured  upjier  member  is  held 
to  the  side  of  the  bodv  and  usuallv  AcxchI  in  all  its  joints. 

From  nine  months  to  two  years  after  the  j)aralytic  onset  the  para- 
lyzed side,  especially  the  hand,  in  over  one-half  of  the  cases,  is  animated 
by  automatic  and  involuntary  choreoid  or  athetoid  movements,  which  often 
attain  a  wonderful  complexity  and  range.  They  may  also  involve  the 
face,  but  seldom  to  the  degree  that  is  observed  in  diplegic  cases.  These 
athetoid  movements  are  usually  intensifi(xl  ujK)n  voluntary  eflTort  to  use  the 
limb.  Attempts  to  grasp  an  object  will  often  c^use  the  fingers  to  move 
widely  aj)art  in  extreme  extension,  and  after  clumsy,  slow  movements 
the  ol)ject  is  awkwardly  and  insecurely  held  or  the  attempt  fails.  In 
some  cases  the  extremities,  particularly  the  upper  one,  are  writhed  about 
in  the  most  vigorous,  ser|H»ntine,  and  pur|>o8ek*ss  way,  striking  the 
patient's  face  or  getting  into  awkwanl  jM)sitions  behind  the  neck  or  l)ack. 

The  athetosis  in  rare  cases  is  j)ersistent  day  and  night,  in  others  it 
subsides  during  sl(»ep,  and  in  still  others,  and  perha{)s  the  majority  of 
cases,  it  only  apjx»ars  when  provoke<l  by  voluntary  effort  or  emotional 
disturbance.  In  the  cases  that  are  marked  by  excessive  athetoid 
motility  the  muscles,  from  constant  though  invohnitary  use,  are  fixv 
quently  firm  and  well  nourisheil.     They  may  even  be  over-devel<)i>ed. 
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Clark'  lias  prnveii  liyjiertrophy  in  eiicli  cases  and  actual  enlargement 
of  iKines  liaiJ  been  shown  by  the  x-vrty.  On  the  nther  hand,  well- 
marked  atrophy  may  be  encoiintored.     The  Joinlg  fre(|n<'ntly  present  a 
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marked  increase  in  their  range  of  motion  wt  that  the  digits,  for  instance, 
can  nearly  be  laid  im  the  dorsal  aspect  of  the  hand.  This  condition  is 
particularly  markiil  in  the  severe  cases,  beginning  very  early  in  life. 
The  ameboid  and  tentacle-like  movement  of  the  fingers  and  toes  in 
athetosis,  once  recognized,  can  hardly  lie  mistaken  for  anything  else. 
Aaaoeiated  movemmla  by  which  the  jianilytie  membi'r  a)K>s  the  jH>sitions 
and  motions  of  the  sound  fellow  reach  their  highest  development  in 
these  oases  in  children. 

In  the  hemiplegic  cases  the  arm  usually  recovers  less  than  the  1^ 
or  face  and  the  athctoid  condition  is  commonly  confined  to  it.  Con- 
traehires  predominate  in  the  foot  and  leg,  producing  an  equinovarus, 
rarely  a  valgus,  deibrmity,  which  is  alsti  favon-d  by  the  shortness  of  tlie 
limb,  and  there  is  some  tendency  to  contractured  flexion  at  the  knee  and 
hip.  The  toes  are  freijuently  cramped  and  distorted  by  the  contract- 
ures and  hammer-toe  is  a  usual  deformity,  but  when  athetosis  is  present 
an  abnormal  range  of  passive  and  active  motion  is  found.  In  the  face 
the  tenden<?y  tf)  e<jntracture  is  frcfjiiently  only  shown  in  an  ovemction 
of  the  faciid  mnscles  during  emotional  expressions  iis  shown  in  fignre 
81,  the  boy  being  pleased  at  having  his  picture  taken.  Any  degree  of 
1  "  Ji-ur.  Serv.  and  Menl.  DU.,"  Nov.,  1902. 
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mental  enfeeblement  may  be  preseDt  in  hemipl^ic  cases,  but  usually  it 
is  much  less  marked  tlian  in  the  bilateral  form  and  may  be  practically 


absent.     The  tendency  to  epUeptlc  aUftckn  and  mental  deterioration  is 
prunuunccd  in  the  liemiplc^c  form,  and  will  be  mentioned  again. 

Dlpleenc  Coses. — Jn  the  bilateral  form  the  imilateral  conditions 
of  the  heniiplegie  cases  are  present  on  both  sides,  but  the  lower  limbs 
are,  an  a  rule,  more  strongly  affected  than  the  ujtper  and  the  face  may 
show  little  or  no  motor  impairment.  In  rare  ciises  the  trouble  seems 
to  be  limit*-!!  to  the  h»wor  linil>s,  and  these  instances  arc  sometimes 
de.tcrihcd  as  parnp/rffie.  Almost  invariably,  however,  tlie  presence 
of  speech  difficnlties,  of  mental  defect,  and  of  clumsiness  in  the  use  of 
the  hands  will  l«'tray  the  diplegia.  The  fn-quoncy  of  spinal  hemor- 
rhages in  stilllwrn  children,  as  determined  by  S]»eneer,  for  instance, 
gives  ground  to  suppose  that  in  very  exceptional  instances  the  cord- 
lesion  may  alone  occur  and  a  tme  paraplegia  resnlt  if  the  child 
survive.  These  hilutcnil  cases  are  mainly  of"  ]irenatal  and  birth  origin, 
only  a  small  nnniber  arising  af^er  the  first  few  months  of  infancy  ant) 
pra<rtieally  none  after  tlic  third  year  of  life.  The  more  extensive 
injur;'  to  the  bniin  is  attciKled  almost  of  nect-ssity  by  greater  mental 
im{Miirment  and  idiix-y  marks  many  eases.  Microcephalia  some- 
times results  or  the  skull  may  have  so  defective  a  shape  that  jwren- 
eeplialia  aii<]  anencephalia  may  be  .suspeetol.  Such  oliildri-n  are 
either  notice<I  to  1h'  rigid  ami  inactive  at  birth,  or  after  birth-in- 
juries and  convulsive  manifestation  <levclop  rigidity  and  contractures 
during  the  early  months  of  infancy.  Fn^juently  it  is  only  when 
the  child  is  found  incapable  of  learning  to  sit  uj>  or  to  use  its  legs  in 
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efforts  at  walking  that  the  paralytic  state  is  recognized.  Mental  back- 
wardness, slowness  in  the  development  of  speech,  and  other  indications 
of  injury  to  the  highest  brain  functions  are  often  neglected  until  tlie 
third  or  fourth  ycjir  in  the  mi^uided  hopefulness  that  the  child  will 
"  outgrow  it."  The  rigidity  and  spastic  state  is  fretiuently  so  great  that 
the  1^8  and  amis  present  a  "  lead  pipe "  resistance  to  passive  move- 


Fig.  94.— AtheloJi«  of  feel. 

ments.  Voluntarj'  efforts  are  hindered  or  defeated,  and  some  of  these 
children  never  get  the  hands  to  the  face,  much  less  their  toes  to  their 
mouths.  They  are  difficult  to  handle  and  to  dres.s.  Their  arms  and 
legs  are  aa  unniaui^eable  as  stiff-jointed  manikins.  They  are  "all 
thumbs "  and  awk^vardness.  The  «iMistictty  in  tlie  lower  extremities, 
which  tends  to  flex  hips  and  knees  and  esjwcially  to  addiict  the 
thighs,  holds  the  knees  closely  tf^ther,  makes  it  difficult  to  dress 
and  bathe  them  as  infants  and  defeats  locomotion  later  on.  Placed 
on  a  chair,  the  lower  limbs  have  a  tendency  to  maintain  a  rigid 
horizontal  position.  If  they  are  placed  on  tlieir  feet  the  logs  cross, 
the  heels  can  not  lie  lirotiglit  to  the  fl(x)r,  and  if  steps  are  taken  it 
is  only  by  advancinfi  the  foot  that  is  in  fnmt  and  then  bringing  up  the 
one  in  the  reiir.  As  they  gmw  ()lilcr  a.  tendcnc}'  to  equinovalgus  or 
v&ms  and  genu  valgimi  is  induced,  l>ut  by  keeping  tlie  feet  widely 
sejiiirated  thoy  are  able  to  dodge  one  knee  iimund  the  other.  They  thus 
advance  in  a  shuffling,  knee-rubbing,  toe-sc raping,  lalwirious  manner,  to 
which  tlie  increased  reflexes  !iu<l  »nkl<!-cloims  give  a  jerky,  tremulous, 
spastic  character. 

In  some  cases  more  or  less  athetosis  is  present  in  all  four  monilxTS, 
and  occasionally  it  invades  the  face  and  even  the  tongue,  j>ba[ynx,  and 
larynx,  Wlieu  the  athetosis  is  general,  and  partienlarly  when  it  in- 
volves tlie  feet,  the  {Mitieuts  an:  rendere<l  almost  completely  helpless 
physically. 

Little's  Disease. — English,  German,  and  American  writers  are 
prone  to  use  the  term  Little's  disi-a.se  in  a  generic  sen.se  to  embrace  all 
cerebral  jKilsies  in  chihUiood.  Freni-h  writci-s,  of  the  Sal|H'trifre  school 
tvjH'ciiiJly,  insist  ui«)ti  a  clinical  liiriu  of  ^]>ilsti^■  diplegia  to  which  they 
give  the  distinctive  name  of  Little's  disease,  after  the  London  surgeon 
who  among  the  first  calle<l  s|K'cihc  attcntiim  to  this  class  of  di.-^onlers. 
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As  these  cases  referred  to  present  certain  definite  cliaracters  and  a  more 
hopeful  future  tlian  the  others,  they  merit  separate  mentiou. 

The  initial  condition  is  a  premature  birth  or  the  birth  at  term  of  a 
markedly  undeveloped  child.  Tliis  means  a  defective  pyramidal  tract 
iu  the  spinal  cord  and  brain.  Such  children  usually  weigh  less  than 
four  pounds.  Spasticity  results  in  the  territory  of  the  lower  neuron 
from  the  lack  of  control  due  to  the  un<levelope(l  condition  of  the  upper 
neuron.  These  children  are  rigid  from  birth,  but  the  mental  qualities 
are  not  necessarily  diminished,  and  If  they  survive,  the  tendency  is  to 
continuous  improvement  as  tlie  pyramidal  tracts  develoji.  This  develop- 
ment is  never  complete,  but  continues  up  to  the  age  of  full  growth. 
The  motor  condition  is  one  of  pure  sjiasticity 
and  there  is  no  tentlencv  to  athetoid  move- 
ments or  epileptic  attacks.  The  gait  remains 
more  or  less  s[>astic  through  life,  wliich  may 
be  a  long  one  marked  by  ordinary  or  even  bril- 
liant mental  activity. 

Amaurotic  Family  Idiocy. — Sachs'  pro- 
poses this  clinical  designation  for  a  group  of 
cases  of  which  be  collected  nineteen  occurring 
in  ten  families,  with  three  autopsies.  Numer- 
ous other  observations  have  since  appeared)  in 
current  literature,  notably  those  reported  by 
Collier.^  These  children  are  born  at  term 
and  present  healtliy  physical  and  mental  de- 
velopment up  to  the  age  of  four  to  ten  months, 
when  they  become  weak,  lethargic,  and  stupid. 
Ocular  symptoms  soon  appear  and  blindness 
due  to  optic  atrophy  develops.  Frey  *  does  not 
agree  with  Sachs  that  the  condition  is  merely 
ag<-netic,  but  considers  the  changes  found  to  be 
IMMtjuirtum,  ])resentiiig  for  childhood  the  state 
recognized  as  nmyotntphic  lateml  sclerosis  in 
adnlis.  The  o|ilillia]mosi'K>pic  picture  is  said  to  l>e 
very  clianicteri  Stic.  Bt-ard*  states  that  the  apjtear- 
ancc  isnot  tliatof  |)ninouneed  atrophy.  The  disc  is  not  markedly  l)lanched, 
but  the  fi)v»«  a'ntnUis  pivsents  a  clear-cut  liver-troloreil  placjue  surrounded 
by  a  halo  of  grayish-white  winch  does  not  obscure  the  retinal  vessels.  Nys- 
tagmus, ocular  de\-ijttions,  aiul  jtupillnry  anomalies  are  frequently 
en(^>unti'n'<l.  Aiitopsical  findings  have  shown  convolutional  sim- 
plicity and  cortical  eeJhdar  degeneration.  Saclis^  reports  degenerative 
changes  in  the  gray  matter  of  the  entire  ccrelirospinal  axis  and  even  in  the 
root  ganglia.  These  changes  have  been  attribute*!  to  toxic  processes,  but 
none  of  the  allegccl  toxic  factors  can  be  accepted  as  comix't«'nt  in  all  in- 
8bm<!es.  As  many  as  four  eases  Inive  iK-en  observed  in  a  single  family, 
and  the  inhen'nt  anatomical  lack  in  the  bniin  is  not  explainc<l  liy  inherited 
syjthilis,  which  may,  however,  produce  a  verj-  similar  elinic4il  pictun-. 

'  "New  York  Mclinil  .Timnuil."  Mnv  iW,  IWJfi.  "  "  Ilniiu,"  1«H). 

'  ■•  I)ei.t.  Anh.  f.  kliii.  M«l.,"  li<l.  Ixviii. 
'     Jimr.  Nerv.  niul  M.-iil.  I»w-,"  Slav,  IBOO. 
•  "Jour.  Nerv,  ami  Meiit,  Uis,,"  Jun.,  1903. 
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Epileptic  Attacks. — One  of  the  most  serious  features  of  the  cere- 
bral palsies  of  children  is  the  marked  tendency  to  the  development  of 
epileptic  attacks.  These  appear  in  fully  one-half  of  all  cases.  They  are 
due  to  the  brain-lesion,  and  usually  are  most  marked  in  the  paralytic 
limbs,  but  with  a  tendency  to  spread  and  become  generalized.  True 
Jacksonian  fits  are  but  rarely  encountered.  In  some  cases  the  initial 
eclamptic  attack  is  at  once  followed  at  regular  intervals  of  weeks  or 
months  by  these  seizures.  In  others  they  do  not  appear  for  a  period  of 
years  and  may  be  preceded  by  petit  mal  attacks.  They  arc  always  to  be 
expected,  and  when  established  constitute  a  serious  menace  to  the  health 
and  mental  state  of  the  patient.  The  ordinary  tendency  of  epilepsy  to 
induce  dementia  is  exaggerated  in  these  already  defective  brains. 

Diagnosis. — The  diagnosis  of  cerebral  palsy  when  the  condition  is 
well  marked  should  present  no  difficulty.  In  the  slighter  grades  the 
epileptic  attacks  or  the  choreoid  movements  are  frequently  mistaken  and 
the  organic  basis  overlooked.  The  combination  of  head  symptoms  and 
mental  enfeeblement  with  the  motor  difficulties  in  diplegic  cases  should 
be  sufficiently  striking.  The  hemiplegic  distribution  of  paralysis  can 
tell  but  one  story.  In  cases  presenting  paraplegic  features  it  may 
require  a  careful  investigation  to  locate  the  trouble  in  the  brain.  The 
history  here,  as  elsewhere,  is  a  valuable  guide.  In  addition  the  pre- 
served electrical  reactions,  the  comparatively  normal  trophic  conditions, 
and  the  exaggerated  reflexes  should  readily  exclude  a  cord-lesion.  The 
teratological  defect  which  furnishes  the  cases  of  amaurotic  family  idiocy 
and  the  defective  development  of  Little's  disease  nmst  both  be  deci- 
phered from  the  clinical  datii  or  the  post-mortem  findings. 

Prognosis. — The  prospects  in  these  diverse  cases  vary  widely,  but 
it  may  be  positively  statecl  that  complete  recovery  never  occurs  and  that 
a  perfectly  normal  condition  is  never  attained.  In  the  cases  of  prenatal 
origin  the  prognosis  must  rest  on  the  observed  course  of  development 
during  the  first  year  of  life.  Improvement  in  motor  control  and  the 
appejirance  of  mental  awakening  are  ho}K?ful  indications,  but  the  major- 
itv  of  these  cases  are  doomed  to  mental  retardation  or  idiocv  and  more 
or  less  physical  helplessness.  The  cases  that  conform  to  the  type  of 
Little's  disease  are  exceptions.  In  these  the  prognosis  for  mental  de- 
velopment is  gocxl  and  progressive  motor  im])rovement,  up  to  a  certain 
point,  may  be  confidently  expected.  Amaurotic  family  idiocy,  which  is 
a  congenital  defect,  is,  at  j)resent,  of  absolutely  fatiil  prognosis. 

In  the  cases  of  birth  palsy  the  intensity  of  the  convulsions,  their 
persistenc(»,  and  the  apparent  extent  of  brain  injury,  in  a  very  rough 
way,  guide  the  j)r()gnosis  as  to  life.  If,  after  a  few  mcmths,  spasticity 
is  still  absent  and  some  voluntary  motion  occurs  in  the  paralyzed  limbs, 
the  prospects  are  nuich  improved.  The  question  of  mental  development 
can  only  be  decided  by  watching  the  course  of  events.  In  the  acquired 
cases  the  prognosis  is  much  the  same  as  in  the  ajH)plexics  of  adults  as 
far  as  motility  is  concerned.  The  return  of  motion  in  the  ]>aralytic  limb 
and  the  absence  of  contractures  j)erniit  hope  of  a  fair  degree  of  motor 
rest4)ration.  Speech  is  usually  restored,  unless  the  frontal  lobes  have 
been  injured  and   mentality  impaire<l.     The   loss  of  sight  and    more 
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especially  of  hearing  is  likely  to  prevent  mental  development  and  to  in- 
duce idiocy.  Whenever  epileptoid  attacks  appear,  they  constitute  a  very 
serious  feature  and  foreshadow  dementia.  They  are  somewhat  more 
common  in  the  late  than  in  the  congenital  cases  and  in  the  hemiplegia 
than  in  the  diplegic  palsies. 

Treatment. — In  the  birth-palsy  cases  the  nutrition  of  the  child  i& 
the  first  problem,  as  suckling  and  swallowing  are  often  impossible.  The 
evidence  of  meningeal  hemorrhage  is  usually  so  indefinite  that  trephin- 
ing, which  has  been  proposed,  can  rarely,  if  ever,  be  practised.  The 
convulsions  must  be  subdued  by  cold  applications  to  the  neck  and  head^ 
and  by  sedatives,  such  as  chloral,  bromid,  morphin,  and  by  continued 
chloroform ization,  if  necessary.  The  bowels  should  be  thoroughly 
opened,  preferably  by  means  of  calomel.  The  same  measures  are  indi- 
cated as  in  older  cases  of  acute  hemiplegic  convulsions  and  in  convul- 
sions generally. 

In  the  later  cases  the  management  of  the  apoplectic  and  paralytic  states 
is  the  same  as  for  adults  (see  p.  220).  From  the  first,  the  nutrition 
of  the  paralytic  muscles  and  the  tendency  to  contractures  must  be  met 
by  massage,  passive  movements,  and  faradism.  As  soon  as  contractures 
appear,  the  massage  and  electricity  must  be  used  only  on  the  weaker 
muscles — that  is,  as  a  rule,  only  on  the  extensors.  The  use  of  these 
measures  to  increase  the  strength  of  the  overacting  muscles  may  occa- 
sion decided  harm.  Unfavorable  positions  of  the  limbs  must  be  obviated 
by  mechanical  measures,  if  necessary.  Such  means  may  do  much  to 
retanl  contnicture,  to  hasten  and  increase  voluntary  control,  and  to 
favor  growth  in  the  paralytic  members.  Orthopedic  appliances  and 
tenotomies  in  neglected  cases  sometimes  secure  much  permanent  improve- 
ment. Transplantation  of  tendons  has  lately  come  into  prominence,  and 
in  some  instances  can  be  resorted  to  with  fair  prospects  of  improvement* 

Athetosis  mav  be  sulKlued  to  a  considerable  ext^»nt  bv  fixation 
appliances  or  plaster-of- Paris  splints.  Hammond  rej)orted  some  cases 
temj)orarily  much  benefited  by  nerve-stretching,  and  Horsley  has  extin- 
guished the  athetosis  by  excising  the  corresponding  brain-centers.  In 
one  such  case  the  writer  advistnl  the  removal  of  the  cortical  centers  for 
a  very  unruly  up|)er  extremity,  and  the  resulting  palsy  in  the  member 
was  replacc^d  finally  by  slight  but  useful  voluntary  control.  TemjK)rary 
flaccidity  of  spastic  and  athetotic  members  may  be  produced  by  intra- 
neural injections  of  absolute  alcohol.  During  such  periods  the  child  can 
often  gain  material  contn)l  of  the  muscles  otherwise  inhibited  by  the 
rigidities,  and  make  substantial  and  lasting  improvement,  especially  in 
walking.  The  intradural  division  of  several  posterior  nerve-roots  for 
the  same  pur|)osi*  by  Foerster's  method  has  its  advtx»tes,  and  in  severe 
casc»s  is  indicattnl. 

When  idicK'V  is  present,  it  is  open  to  educ^ational  methods  only.  The 
epilepsy  that  so  frecjuently  ccmiplicates  these  cases  can  be  controlled  ta 
some   extent  bv   bromids  or  combinations  of  various  sedatives  with 

9 

bromids.  When  the  attacks  are  of  a  distinctly  Jacksonian  character, 
the  question  of  operation  will  come  forward.  Every  case  must  l)e  con- 
sidennl  by  itself.  As  in  many  instances  the  condition  L»*  one  of  cerebral 
sclerosis,  no  o{)eration  can  do  g(xKl.     If  there  be  a  cystic  state,  explora- 
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tion  and  evacuation  may  be  productive  of  much  relief.  In  some  cases 
the  mere  effect  of  the  operation  has  been  temporarily  beneficial;  in  others 
it  has  acted  by  relieving  pressure.  Removal  of  cortical  centers  in  Jack- 
sonian  fits  of  this  class  is  very  likely  to  merely  displace  the  initial  symp- 
toms and  to  add  to  the  traumatic  conditions  already  present.  Linear 
craniotomy  when  the  brain  is  diseased  can  only  be  condemned.  If  it 
have  any  place  it  is  in  the  cases  that  present  closed  fontanels  at  birth 
with  microcephalic  heads,  the  possible  result  of  early  synostosis. 


CHAPTER   XI. 

TUMORS  OF  THE  BRAIN- 

The  encephalon  is  frequently  invaded  by  various  new  growths 
common  to  other  parts  of  the  body,  and  by  a  number  of  neoplasms  that 
are  practically  found  only  within  the  skull.  In  addition,  new  forma- 
tions arising  from  the  meninges  and  cranial  walls,  while  not  strictly 
brain-tumors,  present  symptoms  that  are  identical  with  lesions  of  the 
cortex,  and  are  localized  in  the  same  way.  The  term  "  brain-tumor"  is 
here  taken  broadly  to  cover  new  formations  within  the  skull. 

Etiology. — The  causation  of  brain-tumors  is  an  obscure  subject. 
Many  of  them  arise  by  Tndastasis  from  distant  morbid  fields,  as  is 
usually,  if  not  always,  the  case  in  tubercular  growths,  carcinomata,  and 
parasitic  cysts  and  masses.  Some  arise  by  intracranial  extension  from 
the  orbit,  ])harynx,  and  cranial  bones.  Heredity,  aside  from  tubercular 
and  syphilitic  cases,  plays  a  very  insignificant  if  not  an  entirely  negative 
r6le.  Traumatism  has  probably  been  too  frequently  assigned  as  the 
inciting  cause  of  brain-tumor,  but  it  undoubtedly  is  competent  in  some 
instances.  Thus,  continuous  symptoms  have  arisen  within  a  few  days 
of  a  head  injury,  and  a  tumor  has  subsequently  been  found  at  the  trau- 
matic site  or  in  the  brain  beneath.  There  can  be  no  doubt  that  even 
slight  head  injuries  may  localize  tubercular  and  syphilitic  activity  and 
lead  to  corresponding  tumor  growth.  Sarcoma  and  glioma  are  the  neo- 
plasms that  seem  to  bo  most  frequently  attributed  to  trauma,  but  at  the 
same  time  they  are  among  the  most  common  of  brain-tumors. 

No  of/e  is  exempt  from  tumor  growth  within  the  cranium.  The 
groat  majority  of  cases  ooour  in  ohildliood  and  active  adult  life.  The 
activity  of  tuboroulosis  in  ohiklhood,  and  the  provalenco  of  syphilis  in 
young  a<lults,  as  woU  as  liability  to  traumatic  influoncos,  may  in  part 
account  for  this.  Jfaie.s  are  somewhat  more  subject  to  cerebnil  tumor 
than  female.^. 

Pathological  Anatomy. — Of  all  brain-tumors  tubercle  furnishes 
the  largest  proportion.  The  imf)lantation  oi'  the  tuboroular  process 
within  the  brain  somotimos  gives  rise  to  the  formation  of  large,  solitary, 
isolated,  often  encysted  caseous  masses  that  may  be  sinf/le,  but  are 
multiple  in  about  one-half  of  the  eases.  Tubercular  tumors  favor  the 
base  and  the  course  of  the  large  cerebral  and  cerel)ellar  vessels,  which 
recalls  the  usual  ])ropagation  of  tul)ercular  meningitis.  No  part  of  the 
l)rain,  howev^er,  is  exempt.  They  do  not  destructively  invade  the  brain- 
tissue,    but   displace   it   and   act   as   foreign    bodies,    causing   pressure 
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atpopliy.  About  tliera  may  often  be  found  an  area  of  tubercular  infil- 
tration and  inflaniniator>-  activity,  es]M.t;ially  if  tlicy  are  seated  so  as  to 
involve  the  meninge».  Tliref-liiiirths  of  the  cases  occur  before  the  age 
of  twenty.  The  tumors  vary  in  size  from  a  pea  to  a  hen's  egg,  or  even 
a  larger  size,  and  in  number  from  one  to  a  score. 

SaroomatouB  ^owths  are  next  iu  frequency.  Usually  they  present 
tlie  distinctive  and  imjiorbint  eharacler  of  being  more  or  less  encapsu- 
lated and  sharply  separated  fi-oin  the  brain-tissue,  from  which  they  can, 
therctbre,  if  accessible,  be  easily  enucleated.  As  a  rule,  they  are  out- 
gnmths  of  t)ie  cranial  dura  or  periosteum,  and  the  majority  of  them  arfi 
sitnatcd  in  the  basilar  region,  involving  the  brain-axis.  In  compara- 
tively rare  instances  they  infiltrate  the  brain-tissue,  or,  arising  at  the 
vertex,  spread  out  broadly.  They  are  of  rapid  growth,  and  in  a  given 
case  furnish  pronounced,  persistent,  and  uniform  symptoms.  They 
present  the  variations  of  cellular  elements  that  mark  sarcomata  else- 
where.    As  a  rule,  they  are  single. 

Glioma  is  peculiar  to  nenoiis  stnictiires.  It  arises  from  the  neu- 
roglia and  finds  its  most  usual  seat  in  the  brain,  though  it  may  occur  in 


the  spinal  c(ml  or  retina.  It  presents  a  reddish,  vascular  color  and  a 
soft  fonsistcncv  (jnite  like  that  of  the  brain-substance.  Glioma  is  emi- 
nently nil  ill  Hit  rating  and  a  destnictive  growth.  Its  outlines  are  difficult 
to  detcrmiiK'.  ( )wing  to  its  strangulating  efi'et!t,  the  center  of  a  glioma  is 
frtHpiently  iillmi  with  M<)ftene(l  detritus  and  fatty-<legeneration  products, 
which  niiiy  U'conie  Hiiid  and  the  gn)wth  thereby  cystic.  Many  alleged 
locid  "br:iiii-by]KTtropliit's"  have  l*een  gliiimatous  infiltration  in  fact, 
and  the  niicr<)s<-r.pic  ixamination  of  "cyst-walis"  has  alone  discovered 
the  true  natuH'  of  the  lesicm  in  other  instances.  The  favorite  location 
of  glioma  is  the  «liit<'  siibstanco  near  the  cortex,  and  it  may  infiltrate 
lai^e  areas,  even  the  grwitcr  part  of  a  hemi.ipliere.  Ordinarily  it  is  single. 
In  eonsistencv  they  arc  soft,  often  highly  va.scUlar,  and  may  in  some 
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oases  be  easily  mistaken  for  angiotnata.  Hemorrhages  not  infrequently 
occur  in  tliem.  In  other  cases  a  great  amount  of  interstitial  fiuid  gives 
them  a  myxoid  character. 


Fig.  98.- 


Carcinomata,  pnictic-ally  .■^iiiiilvin};,  jire  f<nin<l  in  tlie  liniiii  oiilv  aa 
mi'tastiitic  frniwtlis  sirisinfi  tVoni  jirinuirv  cam-cr  in  tlic  Imdy  orffuns, 
breast,  oU:.  nr  tliniii;rli  (lini;t  invusion  by  cxti-iisioii  fnun  orbital  or  (itlicr 
cranial  anil  liirial  i-an-i  noma  tons  jri-invtlis.  Tliey  arc  also  uractically 
confincii  to  the  second  half  of  life.  Uncontrolled  by  the  soft  tissue  of 
the  enceplialon,   careinomatu    rapidly  invatie    the    brain,  forming   ill- 
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defined,  nodular,  rarely  encapsulated,  very  vascular,  and  practically  in- 
operable tumors.  When  arising  secondarily  from  cancer  in  the  body 
organs,  especially  those  in  the  thorax,  carcinoma  of  the  brain  locates 
by  ;)reference  in  the  neighborhood  of  the  great  vessels  of  the  base.  In 
otlier  instances  it  springs  from  the  choroid  structures  and  the  epithelial 
lining  of  the  ventricles,  or  from  the  dura  and  pia  mater. 

Cysts  form  tumors  in  the  brain  with  comparative  frequency.  An 
encysted  hemorrhage  or  softened  infarct  does  not  ordinarily  give  rise  to 
progressive  or  marked  irritative  symptoms,  and  need  not  be  here  con- 
sidered. An  encysted  and  latent  abscess  may,  however,  produce  all  the 
symptoms  of  a  brain-tumor,  which  in  fact  it  is.  Cysts  arising  from 
parasites,  such  as  the  cysticercus  and  echinococcus,  are  rather  common 
in  some  parts  of  the  world,  but  are  distinctly  rare  in  the  United  States. 
Diamond^  could  only  find  eight  reported  cases  of  cerebral  cysticercus  in 
American  literature.  The  central  breaking  down  of  sarcomata,  and  espe- 
cially of  gliomata,  produces  cysts  the  nature  of  which  may  be  indetermin- 
ate without  histological  search.  Rarer  forms  are  due  to  ependymal  inclu- 
sions in  embryonic  development,  producing  later  in  life  ventricular  cysts 
or  cysts  in  the  posterior  jx)rtion  of  the  pituitary  body.  Dermoid 
cysts  have  also  been  encountered  within  and  outside  the  dura,  and 
especially  in  the  cerebellum.  Cyst  development  is  usually  slow,  and 
the  resulting  tumor  acts  as  a  displacing  foreign  body.  Their  diagnosis 
is  innxirtant,  as  they  are  readily  evacuated  and  the  cyst-wall  may  be 
removetl  when  situateil  in  a  surgically  approachable  part  of  the  brain. 
Syphilitic  tumors  of  a  gummatous  sort  in  the  brain  are  more  fre- 
quent than  statistics  would  indicate.  Owing  to  their  partial  amenability 
to  treatment  and  their  readily  accepted  consequences  they  are  seldom 
reported.  As  a  rule,  they  spring  from  the  meninges  and  large  vessels, 
and,  when  deeply  seateil,  are  usually  the  ingrowth  from  one  of  the 
penetrating  folds  or  vessels.  They  may  be  definitely  limited  or  sur- 
roundcnl  by  soften wl  brain-tissue,  and  have  no  tendency  to  infiltrate. 
Their  usual  location  is  in  the  hemispheres,  especially  at  the  base,  or  in 
the  |K)ns.  They  nirely  o(«ur  in  the  cerebellum  or  central  ganglia. 
After  treatment  their  early  soft,  caseous,  and  gelatinous  character 
may  be  changeil  to  a  shrunken,  degenerated,  and  fibrous  condition. 
They  are  usually  multiple,  nodular  in  form,  and  about  tlic  size  of  a 
chestnut.  They  oci*ur  as  the  result  of  accjuired  syphilis,  and  conse- 
quently usually  in  adults  at  perifKls  varying  f^om  a  few  months  to  many 
years  after  the  primary  lesion.  They  are  commonly  attended  by  other 
syphilitic  disturbances  of  the  brain,  such  as  endarteritis,  meningitis,  and 
cranial-nerve  lesions.  Of  rapid  growth,  they  usually  promptly  recede 
to  some  degree  under  adequate  treatment,  but  their  absolute  removal 
by  medication  is  always  cjuestionable. 

Many  other  tumor  forms  are  occasionally  found  in  the  brain. 
Cerebroma  is  an  embrj'ologieal  infolding  of  the  gray  mantle,  which 
becomes  (K'chided,  usually  in  the  white  substance,  and,  later,  takes  on 
active  proHferation,  forming  a  heterotopic  tumor.  Fihronuiy  angioma, 
neuroma,  psammomn,  jxipillomu  of  the  choroid  plexus  and  Pacchionian 
bodies,    actinomycosis y    lipom^i,    teratoma,    osteoma,    cholcsteatotmi,   etc., 

*  "Jour.  Am.  Mt*d.  Assoc.,"  June,  1809. 
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merely  require  mention.  The  pituitarj/  iumor  asgociatod  with  acromegaly 
is  dii^usscJ  under  that  head,  but  tumurs  of  various  sorts,  such  as  adenoma 
atid  adenusarconia,  occur  at  this  point  without  such  association. 

Aneurysms  sometimes  give  rise  to  symptoms  of  intracranial  tumor. 
Tliey  arise,  especially  after  middle  life,  as  the  result  of  arterial  disease, 
discussed  in  chapter  v,  or  they  may  be  due  to  traumatism.  Aneurysms 
of  a  cirsoid  character  and  of  great  extent  that  produce  brain  symp- 
toms are  occasionally  encountered  on  the  meningeal  arteries.  The 
cerebral  vessels  present  aneurysms  usually  of  a  globular  or  pyriform 
shape.    Their  favorite  location  is  at  the  base  and  in  the  Sylvian  fissures, 


at  the  bend  of  the  carotids,  in  the  cavernous  sinus  region,  and  in  the  basilar 
artery,  but  they  occasionally  develop  on  the  perforating  arteries  and  may 
attain  considcraijle  sine.  The  formation  of  miliary  aneurysms  and  their 
relation  to  cerebral  hemorrhage  have  already  been  indicated.  Oc<-a- 
sionally  a  patient  with  cerebral  aneurysm  is  conscious  of  its  pulsations 
and  hears  the  bruit.  The  bruit  may  also  sometimes  I*  heard  by  auscul- 
tation of  the  cranium,  Imt  vascular  murmurs  have  alwo  l>een  heard  in  a 
ca.se  of  extensive  softening  and  in  va.scular  tumors.  The  chief  symp- 
toms of  aneur\-srn  are  due  to  pre.ssure  upon  the  cranial  ner\-es  and  brain- 
centers.  In  only  about  one-third  of  all  cases  are  clinical  symptoms  pre- 
sented that  are  fairly  referable  to  the  aneurysms.^ 

.Iff  hraiii-iuuiors  cause  more  or  less  circumferential  dcstnicti<m 
of  bmin-tissue.  This  is  at  a  miitimmn  in  slow-growing  tubercles 
and  reaches  its  niiixinmm  in  rsipidly  growing  and  iiililtmting  glioma. 
Almost  inviiriiibly,  if  the  meninges  are  reiiehcd,  an  influtnniatory 
thickening  over  the  gniwth  is  juhlcd.  Jn  the  ease  of  tubercle  and 
syphilis  a  more  or  less  diffuse  meningitis  is  cimnnonly  present,  sooner 
or  later.  The  interpolation  of  a  new  growth  within  the  resist- 
ing walls  of  the  skull  mc.ins  incrcsised  intraciiiiiial  ]iressnrc  and  dis- 
turbed vascular  conditions.  The  effects  are  serious,  relative  to  the 
■  Beadles.  "  Brain,"  Oct.,  1907. 
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intensity  of  the  pressure,  the  rapidity  with  which  it  is  established,  and 
the  location  of  the  growth.  Even  a  small  tumor  in  the  circumscribed 
space  under  the  tentorium  produces  pressure  rapidly.  In  the  same 
way,  if  located  near  the  falx  or  other  resisting  structure,  its  pressure 
effects  seem  to  be  greater.  On  the  other  hand,  if*  of  slow  growth  and 
of  a  non-destructive  /.naracter,  a  tumor  may  displace  large  portions  of 
a  hemisphere,  especially  in  the  latent  regions  of  the  right  side,  and 
attain  enormous  proportions,  without  producing  notable  symptoms. 
This  pressure  is  felt  not  only  in  the  vicinity  of  the  tumor,  but  through- 
out the  encephalon,  and  may  cause  symptoms  and  even  inflammatory 
disturbance  at  a  distance.  Tumors  so  located  as  to  obstruct  the  return 
circulation  from  the  ventricles  by  occluding  the  straight  sinus  and  the 
veins  of  Galen  produce  a  dropsical  condition  of  these  cavities,  an 
internal  hydrocephalus,  with  extreme  pressure  indications.  Even  the 
bonv  walls  of  the  cranium  over  the  tumor  are  thinned  and  eroded  in 
some  instances,  and  that,  too,  when  the  tumor  is  not  superficial. 

A  number  of  observers  have  noted  changes  in  the  sjnnal  cord  in  brain- 
tumor  cases.  These  seem  mainly  to  affect  the  posterior  portions  of  the 
cord  and  tlie  posterior  roots.  Ursini^  considers  them  of  toxic  character, 
and  Lubarsch  has  found  somewhat  simihir  changes  in  a  case  of  gastric 
cancer.  The  analogous  changes  in  anemias  and  cachexias  are  significant 
in  this  connection.  Kirschgiisser,^  however,  believes  the  cord  changes 
to  be  secondary  to  increased  tension  in  the  dural  sheath.  Batten  and 
Collier  ^  take  a  similar  view,  and  find  such  changes  in  over  half  of  all 
cases.  Certain  cases  in  which  the  tumor  disintegrates  the  motor  tract 
within  the  skull  show  degenerative  changes  in  the  direct  and  crossed 
pyramidal  tracts  in  the  cord. 

Symptoms. — ^The  symptomatology  of  brain-tumors  presents  the 
widest  variations.  The  clinical  picture  is  dependent  upon  the  situa- 
tion of  the  gn)wth  and  m(xlified  in  its  evolution  by  the  nature  of  the 
tumor.  A  slow-growing  mass  starting  fn)m  the  meninges  may  deform 
an  entire  hemispliere  without  giving  rise  to  symptoms,  while  another  of 
insignifi(»ant  volume  may  produce  the  most  marked  motor,  sensor}^  and 
mental  disturbances,  or  lead  to  sudden  death.  We  may  divide  the  symp- 
toms of  brain-tumor  into  :  (1)  Those  which  are  presente<l  irrespective 
of  the  nature  and  location  of  the  growth, — general  syvij^orm  ;  (2)  those 
dependent  upon  the  situation  of  the  n(K)plasm, — -focal  symptoms ;  and 
{l\)  topical  fti/mpfom^y  those  at  the  superficial  site.  Under  certain  condi- 
tions the  g(»neral  symptoms  have  some  localizing  value,  as  will  be  pointed 
out  seriatim. 

General  symptoms  of  intracranial  growths  are:  (1)  Headache; 
(2)  generalized  convulsions;  (3)  mental  impairment;  (4)  double  optic 
mniritis  or  optic  atrophy ;  (5)  vomiting,  and  (G)  vertigo.  Tempera- 
ture changes  above  and  below  the  normal,  alterations  in  respiration  and 
pulse  rhythm,  |K)lyuria,  glycosuria,  insomnia,  delirium,  stuiK)r,  coma, 
slow  speech,  and  malnutrition  are  comnum  to  brain-tumor  and  all 
other  encephalic  lesions,  especially  in  their  terminal  stages.     In  females 

'  "iVutwb.  Zrit.  fiir  Nervenli.."  1H97. 

2  **  iHtnti^-h.  Zeit.  fiir  Nervenh.."  IW.  13.  »  "  Brain,''  1R99. 
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amenorrhea  is  somewhat  frequently  encountered,  especially  in  tumors 
located  near  the  hypophysis,  in  the  basilar  area,  and  in  the  cerebellum. 

HeaHaehe, — In  the  great  majority  of  cases  of  intracanial  tumor 
headache  is  an  early  and  persistent  symptom.  It  has  no  necessary 
relation  to  the  location  of  the  tumor,  and  is  usually  frontal  or  occipital, 
less  frequently  parietal,  or  at  the  vertex.  Sometimes  the  eyeball  is  the 
seat  of  pain.  It  usually  increases  with  the  increase  in  the  tumor's  size, 
and  is  aggravated  by  any  effort  or  condition  w-hich  increases  arterial 
tension  and  cephalic  hyperemia.  In  character  the  headache  is  dull, 
heavy,  persistent,  often  with  great  exacerbations  ;  frequently  it  prevents 
sleep,  and  sometimes  is  of  an  intensity  that  becomes  intolerable  and 
submerges  the  patient's  intellect.  It  has  even  been  considered  the  cause 
of  death.  In  rare  instances  a  persistent,  circumscribed  headache  has 
been  found  to  conform  to  the  tumor's  location,  and,  therefore,  like  all 
diffuse  symptoms,  it  may  exceptionally  have  a  localizing  value.  In 
such  ciise  there  is  often  local  tenderness  on  percussion,  and  sometimes 
local  elevation  of  temperature.  In  cerebellar  growths  local  pain  and 
pain  in  the  neck,  with  retraction  of  the  head,  are  significantly  common, 
but  a  cerebellar  tumor  may  occasion  continuous  frontal  pain.  Pain 
in  the  distribution  of  the  fifth  cranial  pair,  or  in  a  single  branch,  is  an 
indication  of  local  irritation  of  the  nerve  that  may  be  confounded  with 
the  diffuse  headache. 

General  Coiwulsiona. — Over  one-half  of  all  cases  have  general  con- 
vulsions at  some  period  of  the  disease.  They  may  be  the  early  and 
only  manifestations  of  the  tumor,  and  indistinguishable  from  ordinary 
epilepsy,  for  which  these  patients  are  not  infrequently  treated  during 
long  periods  of  time.  More  often  the  convulsions  are  preceded  by 
headaches  and  focal  symptoms.  As  a  rule,  Jacksonian  fits  eventuate 
in  the  generalized  form,  either  by  gradation  or  alternation.  While 
these  commonly  conform  to  the  clinical  type  of  the  onlinary  epileptic 
seizure,  a  careful  study  of  them  sometimes  enables  one  to  detect  varia- 
tions from  the  type  that  have  some  significance.  The  onset  is  less 
violent  and  abrupt.  The  clonic  stage  is  likely  to  be  protracted  to 
fifteen  minutes,  a  half  hour,  or  longer ;  there  is  less  dej>tli  to  the  coma, 
and  the  subsequent  deej)  sleep  may  be  much  abri<lge(l  or  entirely  want- 
ing. They  nirely  aj)pear  with  the  regularity  that  is  common  in  ordinary 
epilepsy.  Attacks  of  the  petit  mal  variety  are  rare  in  brain-tumor,  but 
do  occur,  while  epilepsy  i)resenting  major  attacks  is  rarely  without 
minor  manifestations. 

Menial  Impairmeiif, — The  final  stage  of  tumor  cases  is  customarily 
marked  by  great  hebetude  and  a  stui)orous  condition  that  may  iucrease 
into  final  coma.  In  lesser  degree  this  belittling  of  mental  vigor  is 
connncm  in  the  earlier  periods  of  the  disease,  with  or  without  convul- 
sions. Often  a  recurring  tendency  to  stui)or  is  encountered ,  a  sort  of  sleep 
drunkenness.  When  the  headache  is  intense,  the  i)atient  is  Hkely  to  seek 
seclusion,  hold  his  head  in  his  hands,  and  ]>resent  a  picture  of  dejected 
indifference  that  clearlv  indicates  his  mental  state.  lie  re]>lies  slowly  to 
questions  or  disregards  them  utterly.  He  can  not  think  quickly,  and  is 
sluggish  in  all  his  mentiU  qualities  as  well  as  in  his  physical  attributes. 
The  pulse  decreases  in  strength   and  rapidity,  respiration  is  slow  and 


TUMORS  OF  THE  BRAIN,  263 

shallow,  and  if  suffering  ceases  the  patient  sinks  into  a  sort  of  hibernat- 
ing sleep.  From  this  apathy,  which  may  be  more  or  less  marked,  he 
partially  rouses,  or  he  may  decline  into  a  more  comatose  state  and  die 
of  inanition.  The  two  prominent  characteristics  of  the  mental  state 
are  apathy  and  suffering,  which  may  be  associated  or  alternate.  So  far 
as  mental  action  can  be  elicited  it  is  usually  unclouded,  except  in  rare 
periods  of  delirium.  Something  of  this  apathy  may  be  noticed  in  com- 
paratively recent  cases,  and,  as  a  rule,  brain-tumor  patients  are  little 
worried  over  their  condition.  In  some  cases  the  patient  presents  a  silly, 
joking  tendency  out  of  keeping  with  his  manifest  ill  health  and  alarming 
symptoms.  Such  mental  changes  are  most  likely  to  be  well  marked,  and 
to  appear  early  in  tumors  of  the  frontal  lobes.  Gianelli^  reports  77  cases 
of  tumor  in  the  frontal  lobes  accompanied  by  mental  disturbance  and  20 
in  which  morbid  psychic  phenomena  were  lacking.  In  rare  cases  the 
mental  symptoms  closely  imitate  the  formulated  insanities,  such  as  mania, 
melancholia,  and  even  hallucinatory  paranoia.  ^  Knapp^  with  Dupr6 
leans  toward  the  conclusion  that  the  mental  symptoms  are  due  to  the  two 
factors  of  pressure  and  toxic  processes  set  up  in  the  brain  by  the  new 
growth  through  cellular  disassimilation. 

Optie  neuritisy  or  papillitis,  occurs  in  about  eighty  per  cent,  of  en- 
cephalic growths.  In  \Qvy  rare  instances  only  one  nerve-head,  usually 
on  the  same  side  as  the  tumor,  has  been  found  affected.  In  manv  cases 
the  condition  is  more  marked  in  one  eve  than  in  the  other,  and  there  is 
some  reason  to  think  that  the  more  intense  inflammation  is  also  usually 
on  the  same  side  as  the  lesion.  (For  further  details  regarding  this 
lesion  of  the  se(X)nd  cranial  nerve  reference  is  made  to  Part  II.)  In 
chronic  cases  papillitis  may  suddenly  appear,  but  a  chronic  papillitis  or 
a  very  insidious  one  does  not  belong  to  an  acute  or  rapidly  developing 
lesion.  The  natural  result  of  choked  disc  is  atrophy  of  the  optic  nerve, 
which,  therefore,  has  the  same  significance  in  the  presence  of  other 
tumor  indications.  It  must  be  borne  in  mind  that  central  vision  mav 
not  be  greatly  disturbed  when  the  discs  are  distinctly  choked,  and  their 
examination  should  never  be  neglected.  This  general  symptom  of 
brain-tumor  is  very  constantly  found  in  growths  involving  the  cere- 
bellum, g(»niculate  bcnlies,  corpora  quadrigemina  and  the  bniin-axis. 
It,  therefort^  has  a  slight  localizing  value.  Paton*  has  investigated  the 
relation  of  the  location  of  brain-tumors  to  optic  neuritis  in  200  cases,  and 
concludes  that  primary  atrophy  is  caused  by  direct  or  indirect  pressure  upon 
the  optic  nerve  or  chiasm  ;  that  corticid  tumors  pn>duce choked  discusually^ 
and  with  a  severity  pro])ortioned  to  the  j/roximity  of  the  growth  to  the 
chiasm  ;  tliat  tumors  atlecting  the  thalamus,  mi(l-brain,  and  cerelx^llum 
are  practically  always  attendinl  by  choked  disc  ;  that  tumors  in  the  white 
matter  and  in  the  jkhis  do  not  cause  choked  disc  until  the  cortex  or 
the  cerel)ellum  respectively  are  invaded.  Cushing  and  Bordley  insist 
that  interlacing  and  overlapping  of  the  visual  color-fields  similar  to 
those  found  in  hysteria,  are  of  such  common  occurrence  as  to  almost 
justify  their   lx»ing  nuiked   as  one  of  the   cardinal  general  symptoms 

1  "  II  Policlinico,"  July  15,  1897.  2  Rivcrthal, "  MUnch.  iikhI.  Wochens.,"  1899. 

5  '*  Brain,"  1906,  p.  ^\  *  Ibid.,  1909,  p.  65. 
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of  brain-tumor.    Frequently  this  disturbance  of  the  color-fields  promptly 
subsides  after  decompressive  operations. 

Vrnniting. — Attacks  of  vomiting,  usually  of  the  so-c-alled  cerebral 
variety,  without  fermentation,  nausea,  and  effort,  are  common.  They 
may  last  for  a  few  days  or  weeks ;  subside  and  recur,  and  they  usually 
attend  other  indications  of  tumor  extension  or  invasion.  Vomiting 
sometimes  threatens  death  by  inanition.  Like  choked  disc,  it  is  most 
frequent  in  tumors  involving  the  cerebellum,  especially  the  middle  lobe 
and  the  corpora  quadrigemina. 

Vertigo  occurs  with  brain-tumors  in  all  locations,  but  especially  in 
the  cerebellar  and  frontal  regions.^  It  is  a  vague  distress  in  some 
cases  or  a  feeling  of  being  submerged  or  of  mere  darkness  and  sinking, 
and  may  be  paroxysmal  or  constant.  In  addition,  brain-tumor  may 
give  rise  to  ocular  vertigo  by  involvement  of  the  motor  oculi  nerves, 
and  to  auditory  vertigo  by  implicating  the  eighth  nerve.  In  cerebellar 
tumors  affecting  its  peduncles,  especially  the  middle  one,  there  may  be 
forced  movements  and  attitudes.  In  these  combinations  vertigo  fui- 
nishes  a  valuable  localizing  indication.  In  some  cases  it  is  an  epileptic 
equivalent.  It  sometimes  is  attended  by  vomiting.  It  may  prevent 
the  patient's  rising  from  recumbency,  or  cause  him  to  lie  down  if  stand- 
ing. Ordinarily  he  grasps  an  object  for  support,  and  is  soon  over  the 
attack. 

Focal  Symptoms. — The  symptoms  due  to  the  presence  of  a  new 
growth  or  other  lesion  in  special  bniin  regions  have  l)een  discussed  at 
lengtli  in  the  opening  chapters  of  this  part.  They  consist  usually  of 
unilateral  spasms  confined  to  the  face,  to  a  limb,  or  to  a  segment  of  a 
limb;  of  monopkgias;  of />f;rf'x^/i^j<«w  of  functional  distribution;  of  hemi- 
anopsia or  other  sensory  disturbances;  of  aphasia  and  apraxia ;  of 
stereoagnosis  and  of  impairment  of  the  cranial  nerves.  They  are  vari- 
ously combined  as  associated  anatomical  structures  happen  to  be  in- 
volved. They  advance  with  the  tumor's  growth,  and  cliange  as  irrita- 
tion yields  to  destruction.  They  thus  vary  indefinitely  in  different  cases, 
and  usually  present  numerous  modifications  in  the  clinical  history  of  any 
given  case.  Williamsim^  gives  particular  importance  to  the  significance 
of  hemiplegia  of  very  gradual  onset  which  may  at  first  be  entirely  unat- 
tended by  the  other  usual  symptoms  of  brain-tumor.  To  the  Jacksonian 
fit,  whether  the  spasmcnlic  or  the  sensory  features  predominate,  most  at- 
t(Miti()u  has  been  directed,  as  it  points  with  definiteness  to  the  1o(Mis  of 
greatest  and  usually  of  initial  disturbance.  To  avoid  needless  re|K*ti- 
tiou,  the  reader  is  a<r«uu  referred  to  the  previous  chapters  <»n  cerebral 
localization  and  diseases  of  the  cranial  nerves.  Hall uei nations  of  the 
special  senses  oeeurriug  with  convulsions  or  iiide]>endently  sometimes 
are  caused  by  tumors  situated  in  the  corresponding  sensorv  cortical  area 
or  infiuencing  it  more  or  less  directly. 

Topical  Symptoms. — The  l<K»ation  of  a  new  growth  near  the  surface 
of  the  brain,  so  that  it  impinges  upon  th(*  meninges  or  invades  thcni, 
is  sometimes  attended  by  topical  conditions  of  some  significanee. 
Loeal  and  persistent  tenderness,  heat,  and  headache  may  be  thus  induecd. 

»  Bruns,  "  Wien.  klin.  Rnnds.,"  1897,  No.  46.  2  *»  Practitioner,"  Sept.,  1904. 
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In  the  rare  casts,  where  the  cranial  bones  are  perforated  by  erosion* 
palpation  may  detect  the  bony  opening  and  the  tumor  mass.  Invasions 
of  the  orbit,  pharynx,  and  nasal  cavities  are  open  to  ready  investiga- 
tion. Pei'Ciission  over  large  tumors  superficially  placed  may  demon- 
strate a  changed  pitch  in  the  resulting  note.^ 

Multiple  tumors  may  furnish  many  diverse  and  conflicting  symptoms^ 
but  usually  one,  owing  either  to  its  situation  or  major  size,  gives  a  pre- 
ponderance of  manifestations.      / 

Course. — The  majority  of  cases  of  brain-tumor  are  clinic4illy  of 
insidious  onset,  progressive  development,  and  fatal  termination  in  a 
cachectic  state,  induced  by  the  gradually  increasing  intracranial  pres- 
sure and  the  extinction  of  cerebral  functions.  The  ordinary  duration 
is  from  a  few  months  to  three  years.  The  lethargy,  stupor,  and  coma 
of  late  stages  are  frequently  aggravated  by  paralytic  features,  and  con- 
tinuous vomiting  may  defeat  all  attempts  at  nourishment.  While  this 
is  true  of  the  larger  number  of  cases,  there  are  numerous  exceptions. 
Sometimes  the  first  pronounced  svmptom  is  an  apoplectic  attack  which  may 
carry  off  the  patient  at  once.  The  apoplexy  is  brought  about  by  a  cere- 
bral hemorrhage,  due  to  erosion  of  a  vessel,  or  sometimes  to  the  tumor 
pressure  obliterating  an  artery  by  thrombosis  or  by  its  mere  mechanical 
effect.  In  the  soller  growths,  notably  gliomata,  hemorrhage  into  the 
mass  may  take  place  and  secondarily  affect  the  cerebral  structure. 
Hemorrhajje  into  the  substance  of  a  tumor  mav  also  directlv  induce  the 
aiK^plectic  state  and  lead  to  a  fatal  termination.  Gerhardt  states  that 
in  this  accident  the  initial  fall  of  temperature  that  attends  an  ordinary 
cerebral  hemorrhage  does  not  occur.  Some  tumors  give  rise  to  no 
symptouLs  and  are  only  detected  after  death  from  intercurrent  disease. 

The  nature  of  the  growth  in  some  degree  determines  the  rapidity 
of  the  evolution  of  the  case,  but  in  turn  is  subject  to  its  localization. 
Tubercle,  fibroma,  cerebroma,  sarcoma,  syphiloma,  carcinoma,  and 
glioma,  in  ascending  order,  increase  in  the  rapidity  with  which  they 
influence  the  brain-structure.  The  more  rapid  the  growth,  the  more 
rapid  the  developnu^nt  of  pressure  and  the  more  (piickly  does  destruc- 
tion advance.  Tul>ercles,  however,  furnish  some  of  the  most  rapid  mt 
well  as  some  of  the  most  dilatory  cases.  A  fatality  is  imminent  in  pro- 
portion as  the  growth  recedes  from  the  cortex  and  approaches  the 
me<lulhi  in  hx^ation.  In  the  latter  position  or  in  its  neighborhood,  as 
in  the  l)asal  ganglia,  the  |x:)ns  and  cerebellum,  a  small  and  comparatively 
benign  growth  may  indu(»e  a  rapid  course  and  early  fatal  termination. 

Tlie  succession  of  symptoms  is  again  deterniimHl  by  the  nature  and 
the  IcK^ition  of  the  growth.  Headache  is,  of  all  the  diff*use  or  general 
symptoms,  commonly  the  earliest,  and  optic  neuritis  usually  foUows  in  a 
few  months.  Spiusms  depend  on  the  amount  of  irritiition  of  the  corti- 
cal structun»s,  and  |>aralysis  (m  their  destruction  or  the  cutting  of  the 
motor  paths.  (leneral  convulsions,  as  jwinteil  out,  are  often  early  feat- 
ures ;  they  esp(H'ially  prece<l(»  the  ]>aresthesias  and  |xdsies.  By  the  ex- 
tensi(m  of  the  growth  invasion  symptoms  are  set  up  (see  p.  102),  and 
a  widening  of  motor  and  paralytic  phenomena  follows  in  anatomical 
onler.     Tubercular  and  carcinomatous  growths,  being  usually  secondary 

»  Bruns,  "AVien.  klin.  Runds.,"  1897.  No.  46. 
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manifestations,  bear  with  them  the  possibility  of  a  rapid  downward 
course  from  conditions  outside  the  cranium.  In  addition,  a  tubercular 
neoplasm  is  likely  to  set  up  a  diffuse  tubercular  meningeal  infection  that 
may  promptly  destroy  the  patient  A  syphiloma  in  the  same  way  may 
be  attended  by  a  wide-spread  syphilitic  meningitis. 

Diagnosis. — In  a  case  presenting  cerebral  indications  and  giving 
rise  to  the  suspicion  of  tumor,  the  diagnosis  is  much  facilitated  by  a 
careful  arrangement  of  the  symptoms  in  the  order  of  their  develop- 
ment. A  number  of  problems  are  presented:  (1)  Is  there  a  tumor? 
(2)  Where  is  it  located  ?  (3)  What  is  its  size  ?  (4)  What  is  its  nature  ? 
(5)  Is  it  operable  ? 

To  the  solution  of  the  first  question,  is  there  a  tumor,  a  definite 
answer  can  usually  be  given.  Bruns  says  tumor  may  be  diagnosed  in 
eighty  per  cent,  of  all  cases.  After  taking  into  consideration  the  evo- 
.  lutiou  of  the  case,  the  focal  or  localizing  symptoms  are  the  most  reliable 
data,  but  are  strongly  confirmed  or  rendered  positive  by  the  presence  of 
the  diffuse  indications.  Localized  fits  may  be  presented  by  ordinary 
epilepsy,  but  if  headache,  cerebral  vomiting,  vertigo,  and  choked  disc, 
one  or  all,  are  added,  the  probability  of  tumor  is  enhanced.  Should 
now  the  local  spasm  be  followed  by  persistent  paresis  or  paresthesia  in 
the  same  locality,  a  positive  statement  is  allowable.  In  the  same  way  a 
hemianopsia  or  aphasia,  following  or  associated  with  generalized  or  lim- 
ited convulsions  and  attended  by  some  or  all  of  the  diffuse  symptoms, 
permits  a  diagnosis  of  tumor. 

The  clinical  history  of  the  case  is  important,  as  by  it  and  its  special 
symptoms  we  have  to  differentiate  tumor  from  acute  and  chronic  men- 
ingidsj  with  which,  indeed,  it  may  in  some  cases  be  complicated.  The 
early  and  persistent  headache  is  common  to  both,  but  tumor  presents,  as 
a  rule,  a  choked  disc,  while  meningitis  has  a  neuroretinitis.  Meningitis, 
even  of  the  tubercular  form,  is  of  comparatively  rapid  development, 
while  tumor  commonly  requires  months.  In  meningitis  the  motor 
symptoms  are  usually  bilateml,  as  contrasted  with  the  one-sidedness  of 
tumor  disturbance.  It  will  be  recalled  that  a  latent  cerebral  absce^ss 
may  present  all  the  indications  of  a  tumor,  which  indeed  it  is,  and  it 
requires  no  differentiation  aside  from  the  fact  that  it  offers  a  bettei 
operative  outlook.  The  cerebral  pa/mes  of  (childhood  and  fjeneral  paresis 
in  adnlt.s  have  been  confounded  with  tumor,  but  a  carei\il  scrutinv  of 
the  cas(%  with  a  knowledge  and  mindfulness  of  these  maladies,  will 
obviate  error.  The  tumors  which  present  a  sudden  apoplectic  onset 
may  be  confounded  with  cerebral  hnnorrh(tf/e  or  softening.  Here  the 
ordinary  antecedents  of  vascular  disease  and  the  arterial  condition  pre- 
sented furnish  a  strong  presumption  of  vascular  accident,  and  serv^e 
to  a  reasonable  degree  to  exclude  tumor,  if  the  diffuse;  symptoms  of 
tumor  are  lacking.  It  will,  however,  be  borne  in  mind  that  a  brain- 
tumor  may  bring  about  vascular  disease,  and  that  hemorrhage  into 
gliomatous  and  other  soft  growths  may  pnxluce  apoplectic  states  which 
would  be  further  favored  bv  atheromatous  conditions  of  the  blocxl- 
vessels.  The  diagnosis  must  rest  on  the  antecedent  and  sometimes  on 
the  subsequent  history  of  the  case. 
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There  is  reason  to  hope  that  skiagraphy  may  give  aid  in  the  diagnosis 
of  brain  tumors.  Obici  and  Ballici  *  were  able  to  thus  demonstrate  a 
sarcoma  in  a  cadaver.  The  writer,^  Mills,^  and  many  others  have  ob- 
tained similar  results  during  life.  Great  vascularity,  hemorrhage  into 
the  tumor,  or  calcareous  changes  in  or  about  the  mass  favor  the  ar-ray 
detection  of  the  growth. 

In  Euroj)e  Nonne,  Oppenheim,  Grasset,  in  this  country  Hoppe  and 
others  have  called  attention  to  numerous  cases  of  pseudocerebral  tumor 
presenting  many  of  the  most  important  symptoms  of  tumor,  but  either 
ending  in  recovery  or  showing  no  pathological  changes  at  operation  or 
necropsy.  Finkelnburg  and  Eschbaum  *  also  report  a  number  of  such 
cases,  but  find  a  chronic  leptomeningitis  or  hydrocephalus  with  neuritis 
to  be  present. 

The  second  question,  of  hcaiion,  is  answered,  if  answerable  at  all, 
by  a  consideration  of  the  focal  and  topical  symptoms  of  the  case  and 
the  localizing  bearing  of  the  diffuse  symptoms  that  are  presented.  The 
absence  of  focal  symptoms  points  to  the  regions  of  latent  lesions  in  the 
frontal,  temporosphenoidal,  and  postparietal  regions,  especially  on  the 
right  side. 

It  is  necessary  to  answer  the  second  question  before  the  third  can  be 
approached,  as  we  can  only  relatively  estimate  the  mze  of  a  tumor  by 
knowing  its  location  and  the  anatomical  regions  invaded.  To  this  end 
the  sequence  of  developments  is  our  grc»atest  aid.  Invasion  symptoms 
enable  us  to  trace,  especially  in  the  motor  cortex,  the  gradual  growth 
of  a  tumor,  and  in  some  directions  to  indicate  its  extent.  If 
this  can  be  done  on  a  portion  of  the  periphery,  a  knowledge  of  the 
symptoms  that  would  arise  by  the  tumor's  extension  in  the  opposite 
direction  may  enable  us  to  say  whether  or  not  such  centers  or  pathways 
have  b<»en  seriously  invaded.  It  is  evident  that  onlv  a  verv  inexact 
measur(»ment  can  be  made,  and  this  is  esjiecially  true  if  the  growth  is 
situated  in  the  neighborhood  of  the  latent  lesion  territories. 

To  the  fourth  question,  what  is  the  nature  of  the  tumor,  a  posi- 
tive answer  can  never  be  given,  unless  there  is  an  external  portion  of 
the  tumor,  but  a  strong  probability  is  frequently  forthcoming.  In  this 
relation  the  age,  the  diathesis,  the  history  of  previous  illness,  the  pres- 
ence of  various  diseases,  the  location  of  the  tumor,  its  rate  of  develop- 
ment, and  the  effect  of  treatment  aid  us.  In  childhood,  tubercle,  glioma, 
sarcoma  are  most  fretiuent ;  in  adults,  the  firmer  tumors  and  syphiloma ; 
in  advanced  years,  carcinoniata.  The  presence  elsewhere  of  tuberculosis, 
carcinoma,  parasitic  cysts,  or  syphilis  gives  much  weight  to  the  supposition 
that  the  brain-lesion  is  of  a  similar  character.  Tubercle  and  glioma 
favor  the  pons  and  cerebellum.  Syphilis  favors  the  pons,  basilar  area, 
and  cortex,  but  is  rare  in  the  cerebellar  white  matter  and  the  centnim 
ovale.  Fibroma  and  glioma,  being  interstitial  growths,  occur  in  the 
deep  stnictures.     Sarcoma  mostly  occurs  in  the  ventricles  or  meninges. 

A  rapid  onset,  followed  l)y  a  stationary  jHTio<l,  speaks  for  tubercle, 
especially  in  the  first  half  of  life.    Glioma  and  siirconia  are  of  insidious 

»  "  Rivista  di  Patli(>loffi<»a,"  Oct.,  181)7.       '  "  Amer.  Jour.  Med.  Sciences,"  Feb.,  1899. 
»  "  rhila.  Med.  Jour,"  Feb.  2;J,  1902.         <  "  Deutsch.  Zeilsch.  fur  Nervenheilk.,"  1909. 
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and  steady  development.     Apoplectic  seizures  in  tumor  cases  usually 
mean  glioma.     Syphilis  provokes  a  rapid  onset  and  course. 

Only  syphilitic  tumors  are  permanently  affected  for  good  by  treat- 
ment, but  it  must  be  said  with  due  emphasis  that  the  iodids  are  capable 
of  apparently  checking  sarcomatous  growths  and  frequently  cause  tempo- 
rary and  misleading  benefit  in  all  forms  of  tumor,  probably  by  favoring 
the  removal  of  the  circumscribing  edema. 

The  fifth  question  concerns  the  ix)ssibility  of  surgical  removal. 
From  the  large  statistics  compiled  by  Starr,  and  from  later  additional 
data,  it  can  be  stated  that  not  more  than  seven  times  in  a  hundred  eases 
of  brain-tumor  is  the  growth  enucleable.  Unless  the  neoplasm  lies  on  or 
in  the  convexity  of  the  cerebral  hemispheres  it  is  not  readily  approach- 
able. Piollet^  tabulates  forty-eight  cases  of  cerebellar  tumor  surgically 
removed.  In  twenty  death  promptly  ensued  ;  in  sixteen  improvement 
with  subsequent  death  from  recurrence  of  the  growth  ;  in  four  almost 
complete  cure,  and  apparently  complete  cure  in  one  only.  Frazier,^ 
from  a  study  of  116  oi)erations  of  recent  date,  draws  the  following  data: 
Recovery,  15  percent.;  improved,  28  i>ercent.;  unimproved,  15  percent.; 
mortality,  42  per  cent.  Cerebellar  cysts  offer  a  good  operative  prospect. 
The  basilar,  pontine,  and  medullary  regions  are  out  of  the  operative 
field  excepting  growths  in  the  cerebellopontine  angles,  which  usually 
arc  of  extra-cerebral  origin,  and  are  comparatively  favorable  for  ser- 
gical  attack.  Cysts  and  old  abscesses  are  readily  drained.  Sarcomata 
can  usually  be  enucleated,  tul)ercles  and  fibroid  tumors  can  be  shelled 
out,  but  glioma,  from  its  infiltrating  character,  and  other  similar  growths 
can  never  be  entirely  removed,  and  grow  again  if  the  attempt  is  made. 

Prognosis. — If  ninety-three  per  cent,  of  brain-tumors  are  inojjer- 
able,  and  syphiloma  is  only  partially  amenable  to  medicinal  treatment, 
the  gravity  of  the  disease  is  apparent.  The  great  majority  of  cases 
run  their  course  within  three  years,  though  slow-growing  neoplasms 
may  exist  almost  an  indefinite  time  or  may  only  furnish  a  post-mortem 
surprise.  The  ontlooic  turns  upon  the  nature  of  the  growth  and  the 
associated  clinical  manifestations.  The  possibility  of  sudden  death 
should  not  be  overlooked,  especially  in  tumors  located  in  or  near  the 
brain-axis. 

Treatment. — The  management  of  brain-tumors  is  of  two  sorts  : 
(1)  That  directed  to  the  tumor  itself,  and  (2)  that  to  the  general  physical 
condition.  Removal  of  the  tumor  by  operation  is  jwssible  in  a  small 
number  of  cases,  and  should  be  done  whenever  indicated  and  the  condi- 
tions are  otherwise  favorable.  This  surgical  procedling  in  the  hands  of 
competent  men  has  secured  some  brilliant  results  and  saved  and  pro- 
longed life.  Oppenheini  states  that  good  results  have  been  obtained  in 
about  one-half  of  all  well-selected  cases.  Even  in  inoperable  tumors 
a  wide  opening  of  the  skull  has  relieved  pressure,  has  benefited  the 
mental  condition,  stoppeil  the  headache,  and  caused  the  choked  disc  to 
subside.  It  is  indicated  in  at  least  five-sixths  of  all  eases,  according  to 
Knapp.'      Indeed,  in  some  cases  it  has  seemed  to  rause  the  tumor  to 

1  "  Arch.  Provinc.  de  Chinirp.,"  1001.  2  *'  \.  Y.  Med.  Jour.,"  Feb.  18, 1905. 
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recede.  As  above  indicated  cerebellar  tumors  are  not  the  most  favor- 
able for  operation.  The  harder  and  slower  growing  sorts  of  brain 
neoplasms  offer  the  best  ojierative  results.  Tubercle,  sarcoma,  and 
fibroma,  or  their  varieties,  can  be  removed  en  masae,  while  the  limits 
of  infiltrating  growths  are  difficult  to  distinguish  and  complete  removal 
is  praeticjilly  impossible.  Cysts  and  abscesses  cjui  be  evacuated,  and  if 
the  secretin*^  wall  is  removed,  a  practical  cure  follow  s.  Should  the  cyst 
be  due  to  degeneration  of  a  sarcomatous  growth,  thg  probability  of  a 
return  is  very  great. 

In  syphilitic  growths  intensive  treatment  with  mercury  and  the 
iodids  usually  produces  prompt  improvement.  This  goes  so  far  that 
many  cases  are  alleged  to  be  cured,  and  the  shriveled  remains  of  a 
syphiloma  have  been  found  post  mortem  to  testify  to  the  efficacy  of 
treatment  and  the  precision  of  diagnosis.  A  large  degree  of  reservation, 
however,  should  be  maintained  in  every  syphilitic  case.  As  a  rule,  the 
cure  is  not  complete.  Some  residuum  of  disability  can  usually  be  de- 
tected, and  a  constant  tendency  for  the  syphilitic  process  to  reappear 
during  the  rest  of  life  too  frequently  keeps  these  patients  fighting  the 
disease  as  long  as  they  live.  In  order  to  secure  the  best  results,  both 
mercury  and  iodid  should  be  used,  either  together  or  alternately,  de- 
pending upon  the  urgency  of  the  condition,  and  both,  with  careful 
guartling,  should  be  pushed  to  the  limit  of  toleration.  Explicit  direc- 
tions for  the  treatment  of  syphilis  will  be  found  in  the  chapter  on  Syph- 
ilitic Diseases  of  the  Nervous  System,  Part  VI. 

As  tumors  of  all  varieties  have  shown  at  least  temporaiy  improve- 
ment under  the  use  of  antisyphilitics,  the  practitioner  must  be  guarded 
in  drawing  inferences  from  such  therajxHities,  and  not  allow  himself  to 
take  too  favorable  a  view  of  the  case  when  this  occurs.  It  is  an  estab- 
lished rule  to  use  specific  treatment  in  all  cases  of  brain-tumor  where 
there  is  a  shadow  of  a  doubt  as  to  their  character.  If,  after  thrive  weeks 
of  vigorous  treatment,  no  benefit  is  obtained,  the  lesion  is  pretty  surely 
not  syphilitic.  Should  improvement  take  place,  a  continuance  of  treat- 
ment should  be  j)ersi.<ted  in  until  all  symptoms  have  practically  disap- 
peared. A  return  of  former  symptoms  or  further  development  of  tumor 
indications  in  the  face  of  sjxjcific  treatment  pnictically  demonstrates  the 
non-syphiliti(^  character  of  the  disease.  SjKH?ific  treiitment  must  never 
Ih?  de|>en(led  u{M)n  if  blindness  is  threateneil.  A  decompressive  oj)era- 
tion  should  always  l)e  nrge<l  if  the  choke<l  disc  be  intense,  or  if  a  notable 
and  progressive  narrowing  of  the  visual  field  or  sclerotic  changes  alx)ut 
the  vessels  of  the  disc  indicate  a  l)eginning  atrophy.  Horsley  contends 
with  much  reason  that  when  attackable,  even  syphilomatii  should  be 
treated  surgically  after  a  fair  trial  of  specific  medication,  and  Coombs 
Knapp'  found  nine  out  of  ten  such  o{>enitions  to  have  been  successful. 

The  patient's  g(»nend  condition  will  recpiire  constant  attention. 
Tul)erculous  and  other  cachectic  states  have  their  own  re(|uirements. 
The  headache  can  often  Iw  relieved  for  a  time  bv  brisk  cathartics  and 
hot  baths.  Antipyrin  and  other  coal-tar  analg(»sics  often  control  the 
headache  for  a  tinie.     The  o]>iates  are  frecjucntly  powerless  except  in 
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extreme  doses,  and  their  use  should  be  postponed  to  the  last  possible 
moment.  Vomiting  yields  best  to  nerve  sedatives,  such  as  the  bromids, 
and  to  measures  like  hot  baths  and  mustard  foot-baths,  calculated  to 
decongest  the  cerebral  circulation.  In  rare  cases  it  is  quite  unmanage- 
ble,  even  by  morjAiu,  and  may  lead  to  rapid  inanition  and  death  from 
exhaustion.  Convulsions  can  usually  be  restrained  by  the  bromids.  The 
continued  use  of  bromids  and  antipyrin  will  be  found  especially  valu- 
able in  these  cases^  and  a  flagging  heart  may  be  protected  by  caffein  or 
str\'chnin.  The  optic  neuritis  can  be  benefited  in  syphilitic  cases  by 
medicinal  treatment.  In  other  sorts  of  growth  it  is  frequently  benefited 
by  operation.  Repeated  spinal  puncture  may  also  yield  palliative  results. 
It  must  be  used  with  caution,  as  in  cases  of  great  pressure,  and  particularly 
when  the  growth  is  in  the  posterior  fossse,  the  reduction  of  intraspinal 
tension  may  lead  to  the  downward  forcing  of  the  brain  at  the  foramen 
magnum,  causing  medullary  pressure  and  serious  symptoms  or  even  death. 
When  optic  atrophy  has  once  occurred,  it  is  permanent.  Finally,  by 
nutritious  diet,  baths,  massage,  and  general  measures  the  strength  of  the 
patient  is  supported  and  life  prolonged. 
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CHAPTER  XII. 

HYDROCEPHALUS. 

Hydrocephalus  is  a  term  loosely  use<l  to  designate  any  undue 
amount  of  watery  fluid  within  the  skull,  and  in  such  a  sense  is 
synonymous  with  dropsy  of  the  brain.  Tubercular  meningitis,  fre- 
quently called  acut<»  hydrocephalus  by  older  writers,  is  not  the  condi- 
tion in  question.  Xor  are  we  now  to  consider  the  compensator)'  increase 
of  cerebrospinal  fluid  occurring  in  the  convolutional  shrinkage  of  old  age, 
or  in  the  cerebral  atrophy  of  dementia,  or  in  j)orencephalic  or  anencephalic 
defects.  The  question  does  not  pertain  to  the  increase  of  fluid  which 
marks  acute,  serous  or  tubercular  meningitis,  or  to  the  edematous 
state  that  frequently  attends  cerebral  tumors.  Attention  has  also  been 
caUed  in  the  proj>er  place  to  ventricular  distention  resulting  from 
tumors  situated  in  the  posterior  cranial  fossae,  which  mc»chanically  block 
the  venous  return  through  the  veins  of  Galen  and  the  straight  sinus. 
It  is  desired  to  restrict  the  term  hydrocephalus  to  a  con{jenital  or  acquired^ 
acute  or  chronic  condition  marked  by  great  increase  in  the  amount  of 
cerebrospinal  fluid  within  the  skull  attended  by  compression  of  the  brain. 
In  some  cases  it  is  entirely  ventricular,  constituting  internal  hydro^ 
cephalus ;  in  others  it  is  subdural,  constituting  external  hydrocepha- 
lua;  but  usually  both  the  subdural  and  the  ventricular  spsices  are  dis- 
tended. 

Etiology. — The  causation  of  hydn>cephalus  is  obscun*.  Some 
families  seem  to  be  marked  bv  a  hereditarv  tendencv  to  it,  as  shown  bv 
sevenil  Ciises  (X'curring  in  the  same  or  succeeding  genemtions.  Here<li- 
tary  syphilis  has  for  long  been  thought  to  be  a  (»om|H»tent  cause,  but 
in  inanv  cases  it  cjin  be  excluded  with  a  reasonable  certaintv.  Its 
Ciiusal  relation  is  supjx)rte<l  by  Heller  ^  and  by  Titomanlio  ^  in  careful 
studies.  Alcoholism  on  the  part  of  the  pirents  is  also  sup|K>se<l  to  have 
some  part  in  pnKlucing  the  congenital  variety,  and  is  doubtless  active  in 
some  of  the  late  adult  cases.  Traumatism  after  birth  has  produced  it, 
and  it  has  been  noted  as  a  sequel  of  cert»brospinal  meningitis*  and  of 
Quincke's  acute  serous  meninf/itisy  the  symptoms  of  which  do  not  vary 
materiallv  from  those  of  the  onlinarv  infectious  varietv,  but  which  is 
markcnl  by  the  rapid  pnKluction  of  sulxlural  hydrocephalus  and  great 
intracran  ial  pressn  re. 

^1  pituitary  tumor,  a  tumor  in  the  neighborhwKl  of  the  pituitar}'  gland, 
or  in  the  jxintocerebellar  region  is  sometimes  found. 

Morbid  Anatomy. — In  congtMiital  cases  and  in  those  occurring  be- 
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fore  the  cranial  bones  are  firmly  united  the  head  is  enlarged,  sometimes 
to  vast  proportions.  The  cranial  bones  are  usually  reduced  in  thickness, 
often  to  that  of  paper,  the  diploe  being  absent.  At  the  same  time  they 
are  frequently  much  broadened.  The  sutures  are  patent,  or  super- 
numemry  bones  are  commonly  found  if  synostosis  has  taken  place  after 
the  disease  has  been  present  for  some  time.  The  frontal,  occipital,  and 
squamous  portions  of  the  temporal  bones  are  displaced  outward.  The 
parietals  conform  to  the  globular  shape  of  the  head. 

The  amount  of  fluid  may  be  incredibly  increased,  and  as  much  as 
three  gallons  has  been  noted  in  a  very  extreme  case  of  long  standing. 
It  is  a  colorless  fluid  of  low  specific  gravity,  quite  similar  to  chronic 
effusions  in  other  fibroserous  cavities,  and  closely  resembles  normal  cere- 
brospinal fluid. 

The  principal  distention  is  usually  in  the  lateral  ventricles^  which 
bulge  in  all  directions  and  stretch  out  their  cerebral  walls  into  a  thin 
lining  for  the  enlarged  cranial  cavity.  The  basal  ganglia  are  often 
compressed  and  flattened.  Tl^e  ventricular  lining  is  found  usually,  if 
not  always,  in  a  thickened,  granular,  hypertrophic  condition.  It  may 
reach  a  thickness  of  half  an  inch.  The  choroid  plexuses  are  corre- 
spondingly enlarged.  This  apparent  ei>endymitis  often  serves  to  occlude 
the  ventricular  aqueducts,  so  that  the  third  and  fourth  ventricles  may 
not  share  in  the  dilatation  or  it  may  be  confined  to  one  lateral  cavity. 
In  about  one-half  of  the  cases  connection  with  the  spinal  spaces  is 
obliterated.  In  the  congenital  and  adult  cases  it  is  common  for  all  the 
cerebral  ventricles  and  the  cord  to  be  involved.  When  the  third  and 
fourth  ventricles  are  affected,  the  optic  tracts  suffer  and  optic  atrophy  is 
common.  At  the  same  time  the  cerebellum,  pons,  and  medulla  are 
defectively  developeil.  The  meninges  may  show  little  or  no  change. 
Afl«r  cranial  solidification  the  anatomical  conditions  are  mmlified  by  the 
resistant  character  of  the  skull.  The  amount  of  fluid  is  necessarily  less, 
but  the  pressun^  falls  more  directly  upon  the  cerebrum. 

Symptoms. — Hvdrocephalic  enlanjement  of  the  head  sometimes  ren- 
ders birth  difficult  or  requires  the  use  of  the  ]>erforator  before  extraction 
can  be  accomplished.  In  other  and  a  majority  of  the  cases  the  condition 
is  insignificant  or  unnoticed  at  birth,  and  appears  during  the  first  year  of 
life,  especially  during  the  first  six  months.  The  head  gradually  or  rap- 
idly enlarges  in  all  its  diameters  and  measurements.  An  increase  in 
the  circumfiTence  of  the  head  at  a  rate  of  a  centimeter  dailv  has  been 
noted,  but  usually  it  requires  several  weeks  for  that  amount  of  enlarge- 
ment to  take  place.  The  outline  of  the  skull  is  globular  and  may 
overhang  the  face,  ears,  and  occiput,  which  are  not  correspondingly  en- 
larged. The  internal  pressure  is  manifest  at  the  bulging  fontanels, 
whi(;h  are  increased  in  size  and  connect(xl  by  wide-open  sutures.  The 
return  circulation  of  the  cerebrum  is  impeded,  and  the  collateral  veins  in 
the  scjilp  and  lace  become  distended  and  strikingly  apparent.  From  the 
outward  tilting  of  the  frontal  bones  the  orbits  are  directeil  downward  and 
the  ocular  globes  are  often  niaintiiined  in  the  same  direction,  even  to  such 
a  degree  that  the  cornea  is  only  seen  with  difficulty.      Optic  atrophij  and 
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Itlinduess  are  frequent.  Nystagmus  and  Urabiamus  are  common.  Flue- 
tiiaiion  is  readily  obtained  on  palpation,  and  tbe  head,  iu  extreme  cases, 
may  I>e  translucent. 

The  hydrocephalic  child  shows  little  ac- 
tivity, can  not  raise  its  head  sometimes,  or  only 
does  so  with  the  aid  of  its  liauds.  There  is  a 
tendency  to  iieevislincss  and  restlessness  or 
somnotaiee  and  coma,  broken  by  generalized 
convidsions  and  a  I'requeutly  repeated  distressed 
cn\  Ohh'r  children  complain  of  jxiin  in  the 
head.  The  IkkIv  and  limbs  suffer  in  tlieir  nu- 
trition an<l  uii^  unei[ual  to  tlie  task  of  holding 
up  the  licad  and  tnink.  In  some  cases  spoKtl- 
city  devtlops  In  the  linilw,  es|)ecially  in  the 
lower  ones,  jukI  some  paralytic  loss  of  {miwlt  is 
frequently  noted.  VomUing  Is  frequent  and 
may    be    provoked    by    movements   or   mnch       „  b«lSi 'i'J?T*^L'id'*of ^f.Iu" 

handling.  >■"!"■    CirKuiufeKMC*  of  bad, 

Jf  not  rapidly  fatal  by  c.xliaustion,  convul- 
elon,  coma,  or  synivjK!,  the  disease  may  c<«ne 

to  a  standstill  or  pri>ceetl  with  such  slowness  that  tlic  child  ia  enabled, 
in  some  d('liK>tiv<;  nieasui-e,  to  maintain  growth  and  develop  its  physical 
and  menral  faailtirs.  These  are  Inth  invariably  nmch  retarcU-d,  so  tliat 
the  lx>dy  is  <lwar(ish  anil  in  great  disproiH>rtion  to  the  cephalic,  cnlaige- 
nient.  Tlie  ixcasional  eaws  that  live  to  mature  years  are  more  or  less 
iniljfcilc,  <'liiinsy,  and  physitally  defective,  though  a  slight  degree  of 
liydrtK'ephahis  is  not  ineomjiatible  with  mental  brillianiy.  Many  cases 
of  marked  doliclioi-ephalia  in  adults  with  beetling  brow  and  salient  oc- 
ciput prove  the  possibility  of  recovery. 

When  itydntccplialiis  isaoqnIre<I  snbseqneut  to  cranial  sj-nostosis,  the 
synijitiims  are  vagne,  and  only  nirely  can  tlio  condition  be  deeiphcre<l 
ante  mortem.  Tlic  indications  are  not  unlike  tliose  of  tumor.  It 
usually  follows  bead  injur}'.  Mental  ini|iairmciit,  es|M'cially  i>f  memory, 
vertigo,  vomiting,  insomnia,  h^HhK-lic,  convulsions,  and  rigi<lities  are 
enconntcn-d.  Hemiplegia  is  rather  freipicnt.  The  pupils  arc  dilated 
and  stationarv,  Strabisums  is  cimiinon.  Periods  of  coma  arc  frequent 
Death  may  Ik-  sudden  or  follow  c.ma. 

Course. — The  disease  presents  a  varied  course.  The  congenital 
cases  may  run  rapidly  to  a  tiital  termination  in  a  few  weeks,  while  others 
come  to  a  stanflstill  and  allow  a  fair  degn-e  of  adult  development  and 
a  com|>aratively  long  life.  As  a  rule,  marke<l  bydn)cephalic  ta.scs  do 
not  reach  maturity,  but  give  out  at  adolescence  and  puberty,  if  not 
stKHier  carried  off  by  convulsions  or  comatose  conditions  referable  to  the 
intracranial  pressure.  It  is  extremely  rare  for  them  to  live  beyond 
thirty.  In  the  acquire*!  adult  eases  a  fatal  termination  is  usual  within 
two  or  thre*'  years,  and  often  sooner. 

Diagnosis. — Tlie  diagnn-iis  in  infantile  cases  esin  hardly  offer  any 
difficulty  if  the  lendcnev  to  cephalic  enlargement  is  noted.  Tbe  globular 
sha]>c  of  the  head  should  distinguish  it  from  the  rectangular  c<mforma- 


274  DISEASES  OF  THE  BRAIN  PROPER. 

tion  of  rickets  with  the  enlarged  and  squared  forehead  and  prominent 
frontal  eminences,  though  patency  of  fontanels  is  usually  present 
in  both.  The  appearance  of  rickety  conditions  in  the  long  bones  and 
at  the  costal  extremities  is  also  significant.  The  two  conditions,  how- 
ever, may  be  associated.  Before  the  head  shows  much  or  any  abnormal 
increase  it  is  difficult  to  exclude  meningitis,  which  may,  indeed,  be  the 
causal  condition.     The  treatment,  however,  is  very  similar  in  both. 

In  adults  the  diagnosis  is  well-nigh  impossible,  and  when  suspected 
can  only  be  confirmed  by  an  autopsy.  A  condition  acquired  after  com- 
plete union  of  the  cranial  bones,  commencing  anywhere  from  five  to  fifty 
years  of  age, — hyperostosis  cranii, — may  at  first  sight  mislead.  The  his- 
tory will  at  once  differentiate  it.  Notable  hydrocephalic  enlargement 
must  begin  in  very  early  life.  In  hyperostosis  cranii  the  size  of  the 
head  is  due  to  a  thickening  of  the  cranial  bones,  and  the  bones  of  the 
face  and  spine  are  usually  affected  in  a  similar  way.  The  enlarged 
head  of  acromegjilia  may  be  distinguished  by  its  late  development  and 
the  associated  deformities  of  face,  hands,  and  feet. 

Prognosis. — The  prognosis  for  life  is  always  grave.  The  great 
majority  of  cases  die  within  a  year.  A  few  with  enormous  heads  live 
for  a  few  years,  and  in  those  marked  by  a  stationarj*^  condition  life  is  still 
usually  much  shortened.  The  outlook  for  mentality  is  also  darkened, 
but  must  be  estimated  for  the  individual  case.  Mental  enfeeblement 
is  the  rule,  and  this  may  be  mere  childishness  or  pronounced  imbecility. 
Epileptoid  attacks  are  of  serious  import  both  as  to  life  and  mental 
development. 

Treatment. — The  treatment  of  these  cases  is  medical  and  surgical. 
Mercurial  inunctions  to  the  head  and  the  use  of  iodine  preparations  have 
long  been  practised.  It  is  probable  that  some  of  the  good  results 
attributed  to  these  measures  are  not  due  to  their  alleged  stimulation  of 
absorption,  but  to  their  influence  on  a  syphilitic  factor.  As  a  rule, 
they  are  of  little  value,  and  should  only  be  used  when  there  is  suspicion 
of  sjxjcific  taint.  Catharsis  and  other  violent  elimination  is  to  be 
discountenanced,  as  it  only  serves  to  exhaust  the  patient's  diminished 
strength.  When  the  process  is  active,  the  application  of  cold  to  the  neck 
and  head  by  ice-bags  or  flexible  coils  is  valuable.  A  slight  mercurial 
action,  preferably  by  calomel  in  minute  and  frequent  doses,  should  be 
used.     Convulsions  require  sedatives,  esjwcially  bromids. 

Strap]>ing  the  head  with  surgeons'  plaster  or  the  application  of  elastic 
caps  and  bandages  have  been  advocated,  but  are  usually  intolerably  pain- 
ful and  aggravate  the  pressure  conditions.  Repeated  tappings  through 
the  fontanels  or  by  lumbar  puncture  have  been  employed  with  varying 
results.  Occasionally  thev  Jiave  seemed  to  be  successful,  but  lumbar 
puncture  will  be  fruitless  in  at  lejist  half  of  the  cases  owing  to  the  lack 
of  communication  between  the  brain  and  cord  spaces.^  Onlv  a  nrcKlerate 
(juantity  of  fluid  should  be  withdrawn  at  a  time,  and  the  strictest  anti- 
septic precautions  must  be  employed.  Some  have  ventured  to  withdraw 
fluid  and  inject  icnline  solutions  as  in  the  treatment  of  hydrocele,  but  the 
plan  can  not  be  advocate<I.     Too  frequently  the  punctures  result  in  a 

1  d' Astros,  *'Les  irydrocephales,"  Paris,  1898. 
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meningitis  that  carries  off  the  patient.  Plans  of  constant  external 
drainage  have  been  devised,  and,  while  attended  in  some  cases  with 
tem|K)rary  benefit,  the  result  has  been  uniformly  fatal. 

A  case  has  been  reported  by  Rokitansky  in  which  spontaneous  rup- 
ture under  the  scalp  led  to  a  recovery.  The  idea  has  occurred  to 
Dr.  L.  L.  McArthur,  of  Chicago,  to  drain  the  ventricular  cavities  into  the 
areolar  spaces  beneath  the  scalp  by  the  insertion  of  drainage-tubes  or 
silk  into  the  cranial  cavity  through  a  drill-opening  above  and  back  of 
the  ear.  He.  attaches  the  drainage  material  to  the  pericranium, 
and  then,  securing  first-intention  healing  in  his  overlying  scalp-flap, 
allows  the  serous  accumulation  to  flow.  A  hygromatous  swell- 
ing forms  under  the  scalp  from  which  absorption  seems  to  be  rapid, 
and  the  liead  diminishes  in  size  if  the  bony  sutures  are  not  united. 
This  operation  was  done  for  the  writer  on  the  case  shown  on  page  273, 
with  immediate  and  lasting  improvem-cnt.  In  t^vo  other  cases  it  also 
demonstrated  its  utility,  but  is  still  on  trial  and  not  devoid  of  danger. 
Mikulicz  and  Troje^  have  had  favorable  results  with  the  same  method 
inde|)endently  devised.  Others  have  established  drainage  from  the 
lumbar  spinal  spaces  into  the  i)eritoneum.  Even  the  third  ventricle  has 
been  opened  by  the  surgeon  and  the  choroid  structures  clipped  off  with 
distinct  advantage  in  the  cases  that  survived,  probably  due  to  the  estab- 
lishment of  permanent  drainage.  The  disadvantage  of  all  surgical  pro- 
cedures is  the  liability  to  infecticm  and  meningitis,  and  the  peculiar 
tendency  of  these  cases  to  sudden  death  from  removal  of  fluid  or  from 
the  inhibition  of  the  heat-controlling  mechanism,  which  allows  the  tem- 
perature to  exhaust  the  patient  in  a  few  hours. 

1  "  Centralblatt  f.  Chir.,"  Sept.  5.  1896. 
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SPINAL  MENINGITIS  AND  SPINAL  MENINGEAL 

HEMORRHAGE* 

Spinal  meningitis  is  an  inflammation  of  the  covering  membranes  of 
the  spinal  corcl.  The  varieties  of  meningitis  ordinarily  described  have 
been  somewhat  arbitrarily  based  upon  their  anatomical  location.  The 
terms  pachyniemngviis  and  leptomeningitis  are  respectively  employed,  as 
the  dura  or  the  softer  membranes  are  principally  involved,  but  a  sharp 
division  is  clinically  impossible,  and  is  not  found  post  mortem.  For 
purposes  of  description  we  may  consider :  (1)  Pojchipneningitu^,  or  ex- 
ternal and  internal  inflammation  of  the  dura ;  and  (2)  leptomeningitisy 
or  inflammation  of  the  pia.  Inflanmiation  of  the  inner  surface  of  the 
dura,  from  contiguity,  must  involve  the  leptomeninges  more  or  less,  so 
that  the  conditions  are  usually  associated,  and  meningitis,  originally 
external,  may  finally  invade  the  pia.  Owing  to  the  very  intimate  rela- 
tion of  the  pia  and  the  fibrous  septa  of  the  cord,  association  with  mye- 
litis is  frecpicnt.     A  mixed  form,  ineningomyditin^  is  conmion. 

Pachymeningitis  Externa  Spinalis. — Pachymeningitis  externa, 
or  external  dural  meningitis  of  the  spine  is  due  to  chronic  irritation  and 
inflanuuatory  conditions  invading  the  spinal  canal,  and  is,  therefore, 
secondary  to  other  morbid  states.  Vertebral  tuberculosis,  Pott's  disease, 
abscesses  and  new  growths  near  the  spine,  inflammation  and  purulent  col- 
lections in  the  pleui^aj,  metliastinum,  peritoneum,  and  pelvis,  and  sacral 
bedsores  may  be  the  source  of  the  meningeal  thickening.  This  gives  rise 
to  symptoms  mainlv  bv  irritation  of  the  sensorv  and  motor  nerve-rcmts 
passing  through  the  area  of  disease.  A\'hen  tlie  thickening  becomes  ex- 
treme, as  occasionally  happens,  it  may  be  sufficient  to  compress  the  cord 
and  give  rise  to  pressure  symptoms  and  a  spastic  paraplegia  similar  to 
that  of  a  cross-mvelitis.  The  condition  is  usuallv  due  more  to  the 
inflammatory  invasion  of  the  cord  than  merely  to  pressure.  There  is 
local  tenderness  over  the  spine,  shooting  or  constant  pains  in  the  dis- 
tribution of  the  irritated  nerves,  twitching  of  their  niuseh^s,  and  hyper- 
esthesia in  their  cutiineous  areas,  which  may  go  on  to  anesthesia  and 
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muscular  palsy  if  the  nerv^es  be  sufficiently  compressed  or  inflamed  to 
cause  tlicir  degeneration. 

xinaiomicaUyy  the  dura  is  found  hyperplastically  thickened,  with 
much  adventitious  fibrous  tissue,  and  is  frequently  covered  by  a  caseous 
or  purulent  deposit  or  involved  in  a  new  growth.  The  various  find- 
ings, of  course,  depend  upon  the  nature  of  the  primary  disease.  When 
the  thickening  is  extreme,  the  soft  membranes  are  adherent  to  the  dural 
tumescence  and  may  be  indistinguishable.  The  cord  then  shows  a  con- 
striction, and  may,  in  severe  cases  of  long  standing,  be  verj'  consider- 
ably reduced  in  size  at  the  place  of  disease  presenting  local  myelitis  and 
secondary  ascending  and  descending  degenerations. 

The  diagnosis  is  usually  not  difficult  if  the  primary  disease  is 
recognizeil.  It  may  be  confounded  with  myelitis,  with  which  it  is  often 
associated  late  in  the  case.  The  clinical  history  shows  a  preponderance 
of  pain,  spasm,  and  irritation,  a  chronic  course,  and  an  early  absence  of 
paralysis  ;  while  in  myelitis  the  rapid  onset,  the  relative  absence  of  pain, 
aside  from  the  girdling  sensation,  and  the  promptly  developed  paralytic 
state  with  early  bladder  and  bowel  symptoms  are  distinctive. 

Owing  to  the  serious  nature  of  the  causal  conditions,  the  progrnosis 
is  bad  and  treatment  is  practically  surgical.  The  pachymeningitis  externa 
associated  with  Pott's  disease  is  perhaps  the  least  grave,  as  the  proper 
orthopedic  and  surgical  management  of  such  ctises  frequently  is  followed 
by  practical  recovery  even  when  the  cord  has  probably  been  notably 
compressed. 

Pachymeningitis  Interna  Spinalis. — Pachymeningitis  interna,  or 
internal  infianmiation  of  the  spinal  dura,  is  described  as  (1)  hypertro- 
phic and  (2)  hemorrhagic.  In  reality,  these  forms  are  but  stages  of  one 
and  the  same  process,  the  thickening  and  hypertrophy  following  upon 
the  organization  of  the  hemorrhagic  exudate.  The  tenn  **  hematoma  of 
the  spinal  dura  mater''  has  been  sometimes  used.  The  condition  is  a 
rare  one*,  and  usually  the  cerebral  meninges  are  also  similarly  affected. 
It  is  most  commonly  found  in  general  paralysis  of  the  insane  and 
chronic;  alcoholism. 

The  ])orti()n  of  affected  dura  presents  on  its  inner  surface  a  very 
considenibh*  thickening,  which  may  be  a  layer  of  reddish-brown  exudate 
or  consist  of  laminations  of  fibrous  tissue,  the  a])parent  result  of  the 
organization  of  successive  hemorrhagic  exudations.  It  may  attain 
sufficient  size  to  constrict  the  cord.  The  softer,  more  recent,  and 
reddish  or  brownish  laytTs  consist  of  fibrin  and  bloml.  The  distribution 
is  frecjuently  extensive,  but  in  some  instances  it  is  confined  to  a  com- 
paratively short  vertical  extent  of  the  envelope  of  the  spinal  cord,  and 
is  then  more  frequently  situated  in  the  cerviral  region.  This  circum- 
scriluKl  cervical  form  was  first  described  bv  Charcot  and  Joflrov,  who 
give  it  the  name  of  pachifmemmfitis  cervicah'a  hifjM-iirophica. 

Syphilis,  trauma,  alcoholism,  and  exposure  are  regarded  as  comj>etent 
causes,  and  hence  it  occurs,  as  a  rule,  in  adult  males,  though  some 
ca'«es  in  children  are  recorded. 

The  condition  is  essentially  chronic  and  of  slow  onset.  At  first 
irritation  of  nerve-roots  gives  rise  to  local  pain  and  hyj)eresthesia  over 
tlie  spine  and  in   the  peripheral  distributicm  of  the  spinal  nerves  of 


278         DISEASES  OF  SPINAL  ME!fI!fOES  AND  SPINAL  NEBVES. 

corresponding  origin.  This  ia  fallowed,  months  or  years  later,  by 
gradual  loss  of  power,  atrophy,  and  anesthesia  in  the  corresponding 
parts,  and  as  compression  upon  the  cord  is  produced  spastic  symptoms 
appear  below,  with  increased  reflexes,  rigidity,  and  paraplegia,  leading 
sometimes  to  exhaustion  and  death.  Some  cases  present  stationary 
periods,  and  a  few  recoveries  are  claimed.  The  muscles  of  the  forearm 
are  not  uniformly  affected,  the  flexors  being  most  im]mired.  This 
results  in  a  peculiar  <leforniity  that  is  striking  anil  almost  characteristic 
The  small  muscles  of  the  hand  usually  suffer  and  both  arms  are  com- 
monly affw'ted,  though  not  usually  in  equal  degree.  In  many  instances 
the  cord  shows  the  |>oculiiir  changes  ()f  syringomyelia,  and  the  symptom- 
atology of  this  condition  is  then  added  to  that  of  the  [Kichymoniugitis. 
The<'j(Tfl'no>i/>t  is  difficult  when  thedural  involvement  is  of  general  dis- 
tribution and  cerebral  symptoms  are  present,  as  the  spinal  features  are 
overshadowed.  Diseases  of  the  spine,  progressive  muscular  atrophy, 
cros&-myclitis,  tumor,  and  external  jiaehymeningitis  must  be  exchide<l. 
An  operation  may  be  required  to  dif!er(>utiate  the  external  dural  inflam- 
mation. It  presents,  except  in  syphilitic  cases,  tlie  best  chance  of  favorably 
influencing  the  condition  and  preventing  destruction  of  the  cord.    In  the 


desperate  situation  tliat  Is  presented  and  with  the  courage  given  by 
asejwis,  it  may  the  more  reasonably  be  rosiirtcd  to  early,  \Vhei"e  sypli- 
ilis  is  sasiiect<.'d,  tiiRicific  treatment  should  be  jwrsistently  tried. 

Acute  Spinal  Leptomeningitis. — Acute  spiiml  leptomeningitis,  or 
inflammation  of  the  pia  mater,  is  due  to  infwtion.  It  nsnally  involves 
the  inner  surface  of  the  dura,  and  commonly  extends  to  the  peripheral 
substance  of  the  cor<l. 

Etiology. — The  infection  of  cerebrospinal  meningitis,  a.s  in  epidemics 
of  the  disease,  falls  sometimes  iinly  on  the  conl,  and  the  infective  nature 
of  tlie  attack  is  obvious.  In  those  rases,  however,  that  an;  attributed  to 
exposure,  insolation,  rheumatism,  and  other  (M'cnlt  ennditions,  the  infeetion 
is  less  readily  eonipn-h ended,  bnt  in  all  pmbability  is  equally  in  oj)era- 
tion,  being  favored  by  the  physical  conditions  nieiitiimed.  In  some  recent 
cases  the  discovery  of  the  pnenmoeweus  and  the  nieningiKMieens  piiives 
the  identity  of  the  infwtion  with  that  nf  the  cerelin>spinal  ty|H'.  to  which 
the  reader  is  referreii.  The  association  o(  oiscs  with  s<'])ttcemi:i.  pyemia, 
and  other  infectious  bhxKl-statcs   (Niints  again  to  infectioji,  and   in  the 
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lymph  and  spinal  fluid  of  these  cases  abundant  jxithogenic  organisms 
have  been  observed.  In  some  instances  the  spinal  disease  is  an  exten- 
sion from  the  cerebral  meninges,  the  cervical  portion  of  the  cord  being 
usually  the  only  part  involved,  but  the  entire  dural  sheath  may  be  filled 
with  pus  from  within  the  cranium.  Traumatism  of  the  membranes  by 
vertebral  dislocations,  strains,  and  severe  concussions  may  incite  a  lepto- 
meningitis over  a  limited  area,  from  which  it  may  extend,  or  in  which 
a  virulent  infection  may  find  a  suitable  field  for  development.  Surgical 
oi>erations  upon  the  spine,  penetrating  wounds,  sacral  bedsores,  and 
communication  w^ith  adjoining  suppurative  foci  may  furnish  the  infection. 
Tuberculosis  is  a  conmion  cause,  but  the  resulting  meningitis  is  rather 
less  acute.  This  is  the  case  to  a  greater  degree  in  syphilitic  inflamma- 
tion, which  has  a  marked  tendencv  also  to  remain  localized. 

Morbid  Anatomy. — The  disease  is  usually  of  wide  extent,  the 
infection  traveling  rapidly  through  the  arachnoid  si)aces,  and  finding  in 
th(»  spinal  fluid  an  excellent  medium  for  its  propagation  and  extension. 
Congestion  of  the  pia,  of  the  adjoining  inner  surfaws  of  the  dura,  and 
of  the  cord,  markeil  by  increased  vascularization  and  an  increase  of 
s])inal  fluid,  passes  into  inflammation,  with  dulness  of  the  membranes, 
opacity,  thickening,  and  an  exudate,  varying  in  color  from  opalescent  to 
puriform,  and  of  corres|x>nding  consistency.  The  microscope  shows  the 
diajxHlic  elements  of  inflanmiation  and  often  numerous  bacteria,  includ- 
ing at  times  the  pneumococcus  of  Friedlander.  Tubercles  here  corre- 
spond to  their  histological  and  bacterial  characters  on  other  serous 
surfaces.  For  a  time  the  somewhat  resistant  pial  covering  of  the  cord 
and  nerve-r(x>ts  protects  these  structures,  and  esj>ecially  is  this  true  in 
the  purulent  form  of  the  disease.  Usually  the  peripherj'  of  the  cord 
and  the  roots  show  the  inflammatory  invasion,  with  corresponding 
changes  in  the  nerve-fibrils,  neuroglial  framework,  and  vessels.  In 
cases  reaching  a  convalescent  or  chronic  stage,  adhesions  fonn  between 
the  cord  and  the  dura,  oblit(»rating  the  anichnoid  space  over  more  or  less 
extensive  areas,  distorting  the  ner\'e-nH)ts,  and  sometimes  changing  the 
outlines  of  the  cord  itself.  If  cord-softening  has  taken  place  as  a  result 
of  the  meningomyelitis,  degenerations  of  its  conduction  tracts  and  local- 
izwl  destruction  of  its  gray  matter  are  found.  Large  quantities  of 
spinal  fluid  usually  mark  these  lat(»  cases,  causing,  with  the  irregular 
adhesions,  a  siiccuhite<l  condition  of  the  dura. 

Symptoms. — The  abru])t  o)ii<d  of  the  disease  may  be  preceded  by 
a  day  or  two  of  malaise  and  slight  anorexia,  but  sometimes  no  invasion 
jK»ri(xl  is  j)resent.  A  sharj)  chill  is  followed  or  attended  by  great  pain 
in  the  back  and  darting  piins  around  the  Innly  or  down  the  limbs.  In 
children  vomiting  is  a  common  symptom,  and  contmlsions  may  be  pres- 
ent. TeiulenicHH  is  at  once  develoj>e<l  over  the  spine.  It  is  easily 
det<»ctcHl,  when  not  pn)miiu»nt,  by  th(»  use  of  a  sponge  dipped  in  hot 
wat<»r  or  by  percussion.  Spasm  and  rif/iditi/  of  the  muscles  aj)jH'ar, 
pausing  stillness  of  the  neck  an<l  back,  sometimes  notal)le  retraction  of 
the  head  and  vigorous  opisthotonos.  Fixation  of  the  limbs  ui)on  the 
IhkIv  is  more  or  less  marke<l,  with  a  tendencv  to  flexe<l  attitudes. 
Retraction  of  the  belly  ivsults  from  implication  of  the  alxlominal  mus- 
cles.    Sometimes  ditticulty  of  breathing  is  occasioned  by  involvement 
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of  the  chest^muscles.  Dyspnea,  Cheyne-Stokes  respiration,  and  cardiac 
symptoms  follow  medullary  implication.  The  cramps  in  the  muscles 
are  painful,  and  yet  tenderness  and  hyperesthesia  in  the  limbs  prevent 
manipulations  and  passive  movements.  The  rectum  and  bladder  are 
the  seat  of  similar  spasms,  which  may  cause  constipation  and  retention 
of  urine,  with  frequent  annoying  and  ineffectual  expulsive  contractions 
of  these  viscera. 

Pul.se  and  temperature  are  fickle,  sometimes  being  subnormal,  some- 
times increased,  and  more  often  divergent ;  for  instance,  a  subnormal 
temperature  with  an  accelerated  pulse.  The  lack  of  uniformity  in  their 
range  is  especially  valuable  in  diagnosis,  even  when  the  cerebrum  is 
apparently  not  involved.  A  temperature  of  103°  F.  is  not  uncommon. 
Voftomotor  paralysis  is  usually  shown  by  the  vivid,  persistent,  but 
slowly  developed  line  which  follows  every  stroke  of  the  finger-nail 
uix)n  the  skin,  and  from  the  same  cause  the  limbs  may  be  congested 
and  even  slightly  edematous.  At  first,  for  a  day  or  two,  rejlexes  are 
inclined  to  be  increased  and  later  may  be  wanting. 

Cases  which  outlast  the  acute  symptoms  develop  paralysis,  anes- 
thesia, atrophy,  and  contractures  in  proportion  as  the  cord  and  nerve- 
roots  are  affected.  Paraplegia  may  result,  presenting  the  features  of  a 
cross-myelitis,  with  bladder-paresis,  bedsores,  increased  reflexes,  and 
spasticity.  Symptoms  vary  with  the  location  of  the  disease,  but  its 
tendency  to  involve  the  entire  spinal  apparatus  is  marked,  and  indica- 
tions of  its  effect  upon  all  spinal  segments  are  to  some  degree  present 
in  a  majority  of  instances.  Some  regions  situated  in  the  focus  of  the 
inflammatory  action  show  early  and  emphatic  involvement ;  those  at  a 
distiince  may  be  disturbed  very  little.  Yet  in  some  punilent  cases, 
where  the  dural  sheath  is  greatly  distended  through  its  entire  length 
with  the  large  accumulation,  the  pia  j)rotects  the  cord  and  nerve-roots 
from  infection,  so  that  ])ressure  symj)tonis  alone  may  be  present. 

Course. — Some  cases  terminate  fatally  within  a  day  or  two ;  others 
last  a  fortnight,  and  may  then  end  fatally  or  recover.  The  nature  and 
virulence  of  the  infection  are  determining  factors,  as  is  the  location  of 
the  disease.  Extension  upward  or  early  involvement  of  the  high  levels 
of  the  cord  tend  to  an  early  fatal  issue.  Complete  recovery  is  rare  and 
the  conditions  resulting  from  secondary  myelitis  are  of  long  duration 
and  usually  last  the  life-time.  The  tubercular  and  syphilitic  varieties, 
as  already  indicated,  run  their  course  less  rapidly,  and  the  latter  is 
capable  of  material  modification  by  treatment.  Even  nire  tulx^rcular 
cases  may  get  well. 

Diagrnosis. — The  diagnosis  de])ends  upon  the  nipid  onset,  the  pain 
in  the  back,  the  radiating  pains,  the  rigidity,  the  increase  of  pain  on 
voluntary  movement,  the  hv|)eresthesia,  and  the  fickle  tempeniture  and 
pulse.  From  myelitis  it  is  distinguished  by  the  paralysis  and  lack  of 
pain  which  characterize  the  conl-l(»sion,  but  the  frequent  association  of 
the  two  is  to  be  kept  in  mind.  Hemorrhage  into  the  subdural  space, 
owing  to  the  irritation  of  the  nerve-roots,  presents  very  similar 
symptoms,  but  is  extremely  rapid  in  onset,  usually  fi)llowing  traumatism 
or  a  strain,  and  develops  meningitis  in  a  short  time  thereafter.     Hem- 
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orrhage  into  the  spinal  cord  gives  instantaneous  symptoms,  immediate 
paralysis,  and  may  be  practically  devoid  of  pain.  The  rigid  form  of 
tetany  may  present  a  very  close  counterfeit,  but  its  long  duration, 
remissions,  and  amenability  to  spinal  sedatives,  the  absence  of  spinal 
tenderness  and  shooting  pains,  the  possible  history  of  previous  attacks, 
and  the  usual  irritability  from  pressure  upon  the  nerve-trunks  and 
arteries  should  differentiate  it.  Tetanus  may  be  mistaken  for  spinal 
meningitis.  Tlie  early  trismus,  the  excessive  hyjKjresthesia,  the  fever 
of  onset,  the  paroxysms  of  spasm,  and  the  frequent  history  of  traumatism 
point  the  way  to  diagnosis.  Muscular  rheumatism  and  strain  present  a 
very  sujK'rficial  resemblance. 

Progrnosis. — The  outlook  as  to  life  is  always  serious  and  is  grave 
in  proportion  to  the  acuteness  of  the  onset,  to  the  virulence  of  the  in- 
fection, to  the  implication  of  the  upper  portion  of  the  cord,  and  to  the 
height  of  temperature.  The  estimate  is  also  to  be  guided  by  the 
previous  condition  of  health  and  the  age  of  the  patient,  children  and  the 
aged  quickly  yielding  to  the  disease.  Traumatic  and  surgical  infection 
is  less  serious  tlian  auto-infection.  The  possibility  of  the  removal  of 
sources  of  infection  is  of  some  importance  as  to  ultimate  results,  pro- 
vided the  patient  survives  the  acute  stage.  The  late  results,  due,  for  the 
most  i)art,  to  permanent  changes  in  the  cord,  are  usually  beyond  the 
hoi)e  of  marked  improvement. 

Treatment. — Complete  and  absolute  quiet  is  to  be  insisted  upon. 
The  patient  shoukl  be  kept  ui)on  the  side  or  face,  if  it  is  jwssible  to  do 
so  witliout  increasing  the  cnimj)s.  The  ])artial  knee-elbow  posture 
over  a  mound  of  firm  pillows  will  often  be  found  verj'  comfortable,  and 
at  the  same  time  will  afford  the  best  opjwrtunity  for  local  applications. 
These,  at  first,  should  be  strongly  counterirritant,  as  the  thermocautery, 
blisters,  or  detergents  like  leeches,  vigorous  dr}'  cupping,  or  wet  cups  in 
robust  or  plethoric  individuals.  Shoukl  myelitis  be  associated,  less 
active  measures  are  indicated,  and  the  skin  nuist  not  be  broken  or 
highly  irritated,  owing  to  tlie  t(?ndeney  to  bedsores.  A  hot  bath  and 
pack  at  the  ons<»t  with  active  catharsis  have  seemed  to  do  good.  Si»da- 
tives,  especially  s])inal  sedatives,  are  frequently  required  to  (xmtrol  the 
spasms  and  anmlynes  to  relieve  the  pains.  A  thorough  course  of 
mercurial  inunctions  over  the  spine  has  strong  advocates,  the  quantity 
used  being  sufficient  to  prcnluce  slight  j)tyalism.  Owing  to  the  reflex 
irritability,  these  rubbings  must  often  be  im|K)ssible,  and  the  therapeutic 
value  of  mercury  in  the  acute  stage  of  non-luetic  cases  is  open  to  question. 
Quincke's  lumbar  puncture  lias  here  the  same  indications  as  in  the 
cen»brospinal  form.  Flexner's  serum  should  l)e  used  in  all  cases  pre- 
senting the  meningococcus.  Icxlid  of  potassium  and  ergot  are  of  little 
or  no  value.  The  ice-bag  to  the  spine  is  one  of  the  most  serviceable 
measures,  but  is  rarely  tolerated  long  by  the  jwitient,  and  its  inter- 
mittent application  is  useless.  It  should  always  be  tricnl.  As  the 
active  stage  sul)sid<»s,  light  cauterizations  with  the  Paquelin  apparatus, 
mild  sinapisms  applied  for  six  or  eight  hours,  and  the  hot-spray  douche 
seems  to  assist  the  reparative  efforts  of  nature.  Cerebnil  symptoms 
usually  mean  tlu*  implication  (»f  the  brain-coverings,  the  spinal  features 
become  of  secondary  imiM»rtiince,  and  the  ti'eatment  is  that  of  cerebro- 
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spinal  meningitis.  The  paralysis,  contractures,  and  other  late  results 
of  the  myelitis  are  to  be  managed  in  accordance  with  the  rules  of 
practice  in  that  disease. 

Chronic  Spinal  Leptomeningitis. — The  chronic  form  of  inflam- 
mation of  the  soft  spinal  membranes  is  usually  the  sequential  stage  of  an 
acute  attack,  but  may  follow  alcoholism,  syphilis,  or  tuberculosis.  Its 
existence  as  a  primary  affection  is  open  to  some  doubt,  but  a  very  slowly 
developed  leptomeningitis  may  follow  concussion,  though  it  is  impossible 
in  such  a  case  to  exclude  immediate  slight  histological  injuries  of  which 
the  later  inflammation  is  a  natural  development.  The  formerly  much 
used  term  "  chronic  meningitis,"  which  was  applied  to  every  group  of 
obscure  subjective  symptoms,  however  remotely  referable  to  the  spine, 
needs  no  mention. 

The  symptoms  are  practically  those  of  the  acute  form  much  reduced 
in  intensity,  and  are  dependent  upon  similar  causes.  Pain  in  the  back 
predominates,  and  spasm  is  insignificant  or  absent.  The  radiating  neu- 
ralgic pains  are  especially  pronounced,  and  paresthesise  are  prominent. 
Their  distribution  depends  upon  the  nerve-roots  involved  and  the  loca- 
tion of  the  inflammation,  which  is  much  more  circumscribed  than  in  the 
acute  form.  Tlie  late  manifestations  are  those  due  to  neuritis  originate 
ing  in  the  roots,  and  myelitic  symptoms  are  comparatively  infrequent. 

The  anatomy  of  the  disease  is  very  little  known,  as  opportunity  for 
post-mortem  examination  rarely  occurs,  but  more  or  less  extensive  fibrous 
tliickening,  or  adhesions  between  the  pia  and  dura  which  constrict  the 
nerve-roots,  may  be  found,  and  may  girdle  the  cord.  Degeneration  of 
the  spinal  nerves  traversing  the  lesion  is  not  rare,  and  this  accounts  for 
the  herpetic  and  other  cutaneous  symptoms  which  are  occasionally  noted. 

The  progrnosis  will  be  guided  mainly  by  the  effect  of  trciitment,  but 
a  complete  recovery  is  very  rare.  Each  case  must  be  carefully  estimated 
by  itself. 

The  treatment  in  syphilitic  cases  consists  in  the  heroic  management 
of  that  disease,  and  iodids  and  mercury  in  small  doses  are  also  the  most 
efficient  drugs  in  non-luetic  cases.  General  measures  are  of  sersMce,  and 
persistent  counterirritation  over  the  spine,  preferably  by  Paquelin's 
cauterv,  is  the  most  valuable  local  measure.  Sometimes  rest  in  bed 
and  the  ice-bag  to  the  s])ine  are  of  distinct  value.  Sedatives  and 
analgesics  are  often  required. 

Spinal  Meningeal  Hemorrhage. — Spinal  meningeal  hemorrhage 
is  either  extradural^  in  the  vertebral  canal,  or  sichduraly  within  the  dural 
sheath.  It  is  frecjuently  associated  with  intmcranial  hemorrhage  and 
with  hemorrhage  into  the  substance  of  the  cord,  but  also  occurs  inde- 
pendently. 

Btiologry. — Meningeal  hemorrhage  occurs  frequently  at  birth  in 
protracted  and  difficult  labors,  and  is  then  almost  invariably  associated 
with  extensive  heniorrhage  within  the  skull.  It  has  been  considered 
under  the  cerebral  ])alsies  of  childhood.  S])ontaneous  hemorrhage  is 
very  nire,  but  (K'curs  in  adult  life  at  all  ages.  Disease  of  the  meningeal 
vessels  is  sometimes  the  immediate  cause,  but  in  the  great  majority  of 
cases  it  is  induced  bv  traumatism.     It  mav  be  caused  bv  direct  blows 
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or  falls  upon  the  back,  shock  communicated  through  the  lower  limbs, 
vertebral  fractures  and  dislocations,  penetrating  wounds  and  even  by 
severe  muscular  spasm,  as  in  tetanus,  convulsions,  and  violent  chorea. 
No  doubt  syphilis,  arteriosclerosis,  purpura,  scurvy,  and  other  hemor- 
rhagic states  favor  it  The  blood  sometimes  comes  from  a  thoracic  aneur- 
ysm which  lias  eroded  the  vertebrse  and  ruptured  into  the  spinal  canal  or 
dura,  or  from  one  situated  on  the  vertebral  or  basilar  arteries.  Hem- 
orrhage into  the  cerebral  meninges  may  find  its  way  below  the  foramen 
magnum,  and  in  the  same  way  a  spinal  hemorrhage  may  invade  the 
cranium. 

Morbid  Anatomy. — In  extradural  cases  the  clot  usually  originates 
from  the  rich  plexuses  of  veins  tliat  line  the  vertebral  canal.  It  may 
be  of  considerable  size  and  extend  through  the  intervertebral  foramina. 
The  most  common  location  is  in  the  cervical  region.  The  dura  is 
stained  and  infiltrated,  and  the  cord  may  exceptionally  be  compressed. 
Effusions  of  blood  within  the  dura  vary  much  in  size.  The  blood  usu- 
ally comes  from  the  pial  vessels,  and  consequently,  as  a  rule,  involves 
the  coixl.  Complete  flooding  of  the  dural  sheath  is  almost  always  due 
to  intracmnial  hemorrhage  or  rupture  of  an  aneur}'sm.  A  small  hemor- 
rhage tends  to  remain  localized  and  to  surround  the  cord  at  the  original 
point.  It  discolors  and  compresses  the  cord  and  after  a  few  days  pro- 
duces inflammatory  changes  in  the  meninges.  In  the  same  way  an 
annular  myelitis  may  be  induced. 

Symptoms. — The  symptoms  are  practically  the  same  in  both  extra- 
and  subdural  hemorrhage  The  onset  is  ordinarily  abrupt  and  the  early 
symptoms  de])end  n]>on  irritation  of  the  meninges  and  nerve-roots. 
There  is  great  pain  in  the  back,  which  often  radiates  along  the  impli- 
cated nerves,  girdling  the  body  or  running  down  the  extremities.  Tin- 
gling and  formication  are  complained  of,  and  paralytic  symptoms  Inflow 
the  level  of  the  lesion,  loss  of  power,  and  diminished  sensation  are  induced. 
Bladder  and  bowel  symptoms  shortly  appear.  There  is  ordinarily  some 
spinal  rigidity,  which  may  develop  into  opisthotonos,  and  convulsions  are 
not  infrecjuent.  Symptoms  are  gradually  devel()|>e<l  unless  th(»  hemorrhage 
is  due  to  severe  traumatism  or  to  flocnling  of  the  vertebral  canal  by  the 
rupture  of  an  aneurysm.  In  crushing  injuries,  s])inal  fractures,  and 
dislocations  the  cord  is  almost  invariably  injured,  and  hemorrhage,  if 
pr(»sent,  adds  very  little  to  the  symptoms.  From  the  onst»t  to  the  full 
development  of  the  paralytic  features  from  one  or  two  to  forty-eight 
hours,  or  even  more,  may  be  required.  The  symptoms,  therefore, 
greatly  resemble  those  of  spinal  meningitis,  which  usually  is  added 
after  a  few  days,  and  its  invasion  is  often  marked  by  a  distinct  aggrava- 
tion of  all  the  symptoms. 

Cerebral  symptoms  are  only  present  when  the  cranial  contents  are 
sinniltaneously  affected.  Death  is  likely  to  occur  early  when  the  symj)- 
toms  have  reache<l  their  height,  or  during  the  secondary  meningitis. 
Hemorrhage  in  the*  cervical  region  is  strangely  and  promptly  fatal. 

Diagrnosis. — In  cases  of  insidious  onset  without  definite  symptoms, 
the  diagnosis  at  Ix'st  can  be  but  conjei*tural.  When  hemorrhage  follows 
traumatism,  the  distinguishing  trait  is  a  gradual  development  of  the 
symptoms  within  a  few  hours.     Injuries  that  affect  the  cord  substance 
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produce  instantaneous  loss  of  function,  but  a  meningeal  hemorrhage 
may  be,  and  often  is,  associated  with  hemorrhage  into  the  cord.  Jacobi 
has  also  obtained  blood  by  spinal  puncture  in  two  cases  of  injury  of  the 
spine.  ^  From  meningitis  the  chief  distinction  is  the  much  more  rapid 
development  in  hemorrhage  and  the  history  of  a  competent  cause.  The 
localizing  diagnosis  is  taken  up  in  subsequent  chapters,  to  which  the 
reader  is  now  referred. 

Progrnosis. — The  outlook  is  always  most  serious.  As  the  paralytic 
features  develop,  there  is  a  likelihood  of  death  from  interference  with 
respiration  by  paralysis  of  the  chest-muscles.  The  intense  pain  and 
suffering  also  serve  to  exhaust  the  patient.  The  first  danger  being 
passed,  secondary  inflammation  is  likely  to  terminate  the  case  fatally. 
Hemorrhage  in  the  cervical  region  is,  of  course,  more  ominous  than 
when  situated  lower  down.  If  the  patient  survives  the  first  fortnight, 
improvement  may  be  confidently  expected,  and  this  may  practically  be 
complete,  though  some  disability  remains,  as  a  rule,  and  it  may  be  of  an 
extreme  degree. 

Treatment. — At  first  the  most  complete  rest  on  the  face  or  side  with 
the  spine  elevated  should  be  secured.  An  ice-bag  to  the  back  is  a  valu- 
able measure  if  persistently  and  thoroughly  used.  Venesection  to  lower 
the  blood-pressure  has  been  used,  but  will  not  find  many  brave  enough 
to  employ  it.  Local  wet  cu|)s  with  free  flow  of  blood  have  also  been 
employee!,  but  are  of  doubtful  value.  Remedies  that  increase  the  coagu- 
lability of  the  blood  may  be  exhibited,  but  ordinarily  the  flow  of  blood 
is  of  but  a  few  moments'  duration,  and  no  time  is  given  for  their  action. 
If  the  diagnosis  is  fairly  certain,  the  spinal  canal  should  be  aseptically 
opened  and  the  dund  sheath  also  incised.  The  o])eration  as  now  done 
adds  nothing  to  the  gravity  of  the  case,  and  has  enabled  the  surgeon  to 
remove  clots  with  the  best  results.  The  secondary  meningitis  and  the 
sequential  palsies  are  to  be  treated  on  their  own  indications. 


CHAPTER   II. 
INJURIES  AND  DISEASES  OF  SPINAL  NERVES. 

The  s])inal  nerves,  unlike  the  cranial  group,  are  lx)th  motor  and 
sensory.  In  addition  they  contain  the  vasomotor  supply,  and  through 
them  is  exertcnl  tlie  trophic  influence  of  tlie  spinal  centers  over  the 
peripheral  apparatus.  Their  injury  or  disease  is,  tlierefore,  marked  by 
perversion  or  abolition  of  these  functions,  and  gives  rise  to  groups  of 
symptoms  anatomically  coextensive  with  the  distribution  of  tlie  particu- 
lar nerve  or  nerves  involve<l.  We  should  bear  in  mind  that  the  fibers 
making  up  a  nerve-trunk  are  cellular  elements, — ])rolongations  from 
cell-lK)(lies,  of  which  thev  form  an  integral  and  functionallv  essential 
part.  When  we  injure  a  motor  fiber  in  a  nerve-trunk,  we  injure  a 
motor  cell.  In  other  words,  wo  injure  the  lower  motor  neuron.  We  will 
first  consider  nerve  injuries  and  diseases  in  a  general  way,  and  then  the 
particular  conditions  which  ]>ertain  to  such  states  in  special  nerves. 

»  *'Amer.  Jour.  Med.  Sciences,"  Oct.,  1900. 
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Division  of  Nerves. — Spinal  nerves  are  frequently  divided  by 
incised  and  bullet  wounds,  sometimes  by  crushing  accidents,  by  simple 
and  comiK)und  fractures,  and  rarely  by  dislocations.  Causes  acting 
more  slowly  may  end  in  the  destruction  of  a  nerve,  but  a  neuritis  or 
degeneration  is  usually,  if  not  always,  iirst  induced.  After  a  nerve  is 
divided  the  peripheral  portion  degenerates,  and  the  process  is  called 
secondary  degnieraiion. 

The  immediate  symptoms  are  loss  of  motion,  sensation,  and  muscular 
reflexes  in  the  distribution  of  the  nerve.  Shortly  afterward,  within 
forty-eight  hours,  the  muscles 
supj)lied  by  the  injured  nerve 
lose  their  tonicity  and  then  pro- 
gressively waste.  Vasomotor  par- 
alysis appears  and  trophic  dis- 
turbances in  the  cutaneous  area 
of  distribution  are  marked  by  a 
thin,  shiny  skin,  with  atrophic 
hairs,  nails,  and  other  epithelial 
structures.  There  is  also  a  low- 
ered vitiil  resistance  to  infection, 
and  healing  ])rocesses  are  slow 
and  faulty.  Even  the  joints  are 
sometimes  aftectcil,  and  bony 
growth  in  the  young  is  retardeil 
Electrical  stinuilation  through 
the  nerve  fails  completely.  The 
muscles  lose  their  res|)<)nsiveness 
to  farad  ism,  and  the  increaseil 
galvanic  irritability  which  at  first 
appears  gradually  subsides  and  is 
finally  lost.  The  electrical  changes 
constituting  the  reaction  of  (Jegen- 
eratlon  are  more  fullv  describwl  in 
Part  I,  page  46.  In  the  extremi- 
ties the  unap|)ost'dantiigonist  mus- 
cles then  draw  the  joints  into 
fixed,  rigid  jM)sitions.  Muscular 
contractures  develop  and  still  fur- 
ther tend  to  deform  the  part. 

The  Imtoloffical  chanr/es  that  take  place  in  the  distal  portions  of  the 
divicknl  nerve  are  as  follows  :  The  nuclei  of  the  intemcxlal  nerve-cells 
swell,  and  their  pn)toplasm  becomes  increased  in  quantity,  but  changed 
in  ehaniet(T,  as  it  no  longer  stains  so  actively  as  in  health.  The  nuclei 
also  become  segmentcnl,  and  with  the  increase  in  protoplasm  encroach 
upon  the  my(»lin  and  displace  it.  The  ner\'e-fiber  then  shows  an 
irn»gular  l)eading  of  the  myelin,  and  at  the  ])oints  of  greatest  constric- 
tion the  my(»lin  finally  separates  transversely,  and  the  axis-cylinder 
is  divi<l(Hl  at  the  same  time  and  in  the  same  way.  This  process  takes 
place  uniformly  throughout  the  length  of  the  divided  nerve  below  the 


ABC 

Fig.  1U2.— Nerve  tubules  in  iieripliermi  portion  of 
a  diviai'd  nerve — A,  two  days  after  ifectiou  ;  B,  four 
day.H  after  section;  C,  eight  days  after  (tectiou.  i,> 
Sheath  of  St^hwaoD;  i,  myelin  ;  3,  nuclei;  4,  proto- 
plasm (IlanYler). 
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lesion.  The  segmented  myelin  becomes  more  and  more  aqueous,  escapes 
in  part  through  its  sheath,  and  is  absorbed.  The  nuclei  cease  prolifera- 
tion, and  the  nerve-fiber  is  left  a  mere  connective-tissue  filament,  except 
at  irregular  intervals, where  remaining  globules  of  myelin  may  distend  it. 

The  segmentation  of  the  myelin  in  man  reaches  the  point  of  complete 
division  and  consequent  rupture  of  the  axis-cylinder  at  about  the  end 
of  the  third  day  after  nerve-division.  At  this  time  electrical  conduc- 
tion or  excitability  in  the  nerve  is  also  lost  and  muscular  tonus  is 
destroyed.  The  entire  process  of  degeneration  after  nerve-division  may 
be  completed  within  three  weeks. 

Above  the  point  of  division  the  central  stump  degenerates  for  about 
a  third  of  an  inch  only,  but  there  is  reason  to  believe  that  the  cell-body 
is  also  disturbed  (Marinesco). 

The  muscles  supplied  by  a  divided  motor  nerve  are  deprived  of  the 
trophic  influence  of  the  spinal  center  as  soon  as  division  takes  place,  and 
the  axis-cylinder  below  the  lesion  is  equally  deprived  of  the  trophic 
support  of  the  cell-body.  The  sarcode  elements  waste.  The  cross  stria- 
tions  become  less  well  marked  and  are  closer  together ;  the  muscle-fibers 
become  narrowed,  cloudy,  granular,  and  sometimes  fatty.  There  is  pro- 
liferation of  the  connective-tissue  elements  of  the  muscles,  which  further 
strangulates  the  muscle-cells,  and  eventually  a  condition  of  fibrosis  or 
cirrhosis  is  developeil.  This  has  a  natunil  tendency  to  contract  and 
shorten,  and  explains  the  fibrous,  tense,  cord-like  stnictures  and  deform- 
ities found  in  such  cases  of  long  standing. 

The  electrical  changes  that  occur  in  the  muscle  are  also  described  in 
Part  I,  page  46.  Faradic  muscular  contractions  are  lost  within  a  few 
days,  but  at  first,  for  about  a  week,  the  muscles  react  to  galvanism  even 
more  freely  than  in  health  ;  then  the  galvanic  excitability  of  the  muscle 
is  diminished  and  disjipjjears. 

When  the  ends  of  a  divided  nerve  are  brought  together  under  pnjper 
conditions  for  healing,  regenercdion  may  occur  in  the  peripheral  portion 
even  when  degeneration  is  complete  and  of  long  standing.  Bowlby  has 
noted  one  case  of  regeneration  after  fourteen  years'  division.  In  nerves 
freshlv  divided  and  at  once  united,  the  functions  of  the  nerve  are 
restored  in  a  few  days  or  weeks.  After  degeneration  has  been  estab- 
lished regeneration  is  a  slow  process,  requiring  from  two  months  to 
several  years,  depending  upon  the  condition  of  the  |>eripheral  segment  and 
the  surgiral  features  of  the  given  case.  According  to  Tizzoni,  Kennedy, 
Betlie,  Ballance,  and  Stewart,^  regeneration  in  a  divided  nerve  is  depen- 
dent upon  proliferation  of  the  neurilemma  cells.  At  the  end  of  three  weeks 
spider-like  neuroblasts  are  seen  sending  out  beaded  axis-cylinder  pnx^esses 
in  both  directions  from  opposite  poles,  which  at  the  end  of  the  fourth  week 
may  overlap  and  anastomose.  A  new  niedullarv  sheath  appears  about  the 
eleventh  week.  Neitlier  axis-evlinder  nor  medullary  sheath  attains  full 
maturity  unless  the  distal  segment  is  joined  to  the  proximal  ner\'e-stump. 
Nonmyelinated  nerves,  as,  for  instance,  cerebral  conduction  tracts,  do  not 
regenerate,  lacking  the  necessary  cellular  elements  required  for  that  pro- 
cess. The  muscles  in  turn  regenerate,  and  slight  volitional  motion  returns 
before  electrical  rt»siK)nses  can  be  obtained  with  the  usual  tests.     These 

-  AlacmiUan  <&  Co.,  1901. 
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appear,  as  a  rule,  shortly  after  voluntary  power  is  manifested,  and  while  it 
is  still  verv  sliii^ht.  Sensory  conduetion  is  usually  restored  before  mus- 
cular  action.     The  muscle  reflexes  are  the  last  to  reapj)ear. 

It  need  scarcely  he  added  that  the  only  treatment  foradivixled  nerve 
is  surgical  suture.  Whenever  the  distal  extremity  can  be  aseptically 
united  to  the  central  end,  and  in  proportion  as  it  is  done  promptly  after 
the  division,  the  prospects  for  a  return  of  function  are  good.  In  cases 
marked  by  degeneration,  electrical  stimulation  should  be  early  and  per- 
sistently employed,  even  if  no  motor  response  is  obtained.  In  cases  of 
long  standing  and  in  instances  where  it  is  imj)ossible  to  effect  nerve 
suture,  the  implantation  of  the  distal  segment  into  a  neighlx)riug  nerve 
of  similar  function  is  frequently  followed  by  a  return  of  functional  and 
volitional  control. 

Neuritis. — Peripheral  nerves  are  subject  to  inflammatorj'  action  of 
every  grade  of  severity,  arising  from  an  extraordinary  number  of  causes. 
Manv  toxic  conditions  and  cachexise  cause  widely  distributed  and 
usually  bilateral  symptoms,  due  to  degenerative  states  in  the  peri- 
pheral nervous  apparatus,  producing  a  so-called  multiple  neuritis,  the 
consideration  of  which  is  reserved  for  a  separate  chapter.  We  have 
here  to  deal  with  a  nerve  inflammation  or  degeneration  arising  from 
local  causes.  The  particular  cause,  however,  may  be  the*  topical  feature^ 
of  a  systemic  disease,  as  when  a  nerve  is  involved  in  a  syphilitic  tumor 
or  a  gouty,  nodular  thickening.  Consequently  the  lesion  in  question  is 
confined  to  one  nerve  or  to  several  that  are  anatomically  related. 

Etiologry* — Slight  compression  or  contusion  may  cause  temporary  or 
persisting  disturbance  in  the  function  of  nerve-trunks, — a  fact  made 
familiar  by  knocking  or  pressing  upon  the  ulnar  at  the  elbow  or  by 
pressing  on  the  sciatic  in  sitting.  If  the  compression  or  contusion  is  of 
sufficient  severity,  the  nerve  may  he  an  indefinite  time  in  recovering,  and 
long-con tinuwl  pressure  or  extreme  contusion  may,  like  actual  division^ 
induce  a  complete  degeneration.  Dislocations,  fractures,  the  formation  of 
callus,  violent  muscular  contractions,  strains,  cramped  positions  or  con- 
tinued pressure  in  sleep,  coma,  surgical  anesthesia  and  extreme  prostration, 
pressure  from  the  continue<l  use  of  surgical  appliances,  crutches,  tnisses, 
and  constricting  shoes  or  giirments  are  among  such  caus(>s.  A  nerve 
may  be  grounded  or  infected  in  surgical  and  accidental  ways,  and  by  the 
hyjxKlermatic  needle.  It  may  Ih»  invaded  by  extension  from  a  neighboring 
inflammation,  as  in  arthritis,  pleurisy,  meningitis,  bedsores,  abscesses, 
or  any  other  inflammatory'  focus.  Exposure  to  cold  is  especially  active, 
as  in  the  facial  nerve  and  others  that  are  sui)erficial  or  contained  in 
rigid  canals  and  passages.  New  grotrths,  like  can(*er  and  gumma,  and 
infiltrations  in  leukocythemia,  cancer,  leprosy,  and  syphilis  may  cause 
a  neuritis. 

There  are  also  a  number  of  jyredisposing  causes,  some  of  which  are 
active  in  the  etiology  of  multiple  neuritis.  Here  may  be  enumeratc»d 
gout,  rheumatism,  diabetes,  exposure  to  cold,  alcohol,  lead,  and  cachexi«& 
generally.  In  such  con<litions  an  exciting  «uise  acts  more  readily  and 
repair  takes  place  more  tanlily. 

Morbid  Anatomy. — The  anatomical  changes  in  a  neuritis  vary 
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according  to  the  intensity  of  the  process  and  the  particular  elements 
in  the  nerve-trunk  that  are  most  aflTected.  When  the  nerve-fibers  are 
mainly  involved,  we  speak  of  a  parenchymatous  neuntis.  This  form  is 
rarely  secondary  to  a  local  injury,  but  sometimes  so  arises.  It  is  the 
common  form  in  the  multiple  neuritis  of  systemic  states.  When  the 
fibrous  structure  of  the  nerve-trunk  is  most  affected,  the  neuritis  is 
called  adventitious.  In  the  case  of  inflammatory  extension  from  adjoin- 
ing structures  the  sheath  or  surface  of  the  nerve  is  usually  first  involved, 
and  the  condition  is  then  distinguished  as  a  perineuritis. 

An  acutely  inflamed  nerve  looks  reddened  and  presents  increased 
vascularity.  There  is  sometimes  distinct  edema,  or  a  jelly-like  infiltra- 
tion of  the  sheath  and  adventitia  may  be  seen.  This  is  ordinarily  con- 
fined to  a  limited  extent  of  the  nerve,  or  mav  be  seen  at  numerous 
points.  It  is  particularly  likely  to  be  present  where  the  nerve  is  super- 
ficially placed  over  firm  structures,  as  where  a  nerve  jesses  over  bony 
prominences  or  is  tightly  enveloped  in  fascial  or  bony  tissues.  From 
pressure  or  irritation  thus  arising,  changes  of  corresponding  degree  take 
place  in  the  nerve-fibrils.  When  the  neuritis  or  even  the  contusion  is 
sufficiently  severe  to  disrupt  the  myelin  for  a  few  hours,  we  have  a 
descending  degeneration  below  the  lesion,  which  then  ju'esents  the  morbid 
appearances  descril)ed  in  nerves  after  complete  division.  In  the  case 
of  neuritis,  however,  it  is  common  for  some  fibers  to  escape,  and  to  appear 
practically  nomial  in  the  cross-section  of  the  degenerated  nerve. 

As  a  rule,  the  inflammatory  and  degenerative  process  is  confined  to 
the  injured  |X)rtion  of  the  nerve  and  the  parts  beyond,  but  occasionally, 
and  then  usually  in  the  case  of  infected  wounds,  the  neuritis  extends  up- 
ward, and  if  it  reaches  the  jJexus  of  origin  may  there  involve  other 
nerve-trunks  related  to  it.  This  ascending  form  is  sometimes  called 
iieurithH  migrans.  In  cases  of  long  standing  the  adventitia  is  increased 
and  a  fibrous  thickening  of  the  nerve  may  result,  which  persists  even 
after  restitution  of  function  has  taken  place.  In  unrecovered  cases  the 
degenonited  nerve  may  be  reduced  to  a  mere  fibrous  filament. 

Infiltration  in  syj)liilis  and  cancer  is  identical  with  these  processes 
elsewhere,  and  may  cause  distinct  tumors  in  or  on  the  nerves.  In 
leukoi*ythemia  and  leprosy  there  is  merely  an  infiltration,  which  in 
the  latter  may  contain  the  characteristic  bacilli.  Perhaps  the  same 
mav  be  true  in  neuritis  arisin<^  from  tubercular  ulcerative  lesions. 

Symptoms. — The  sym])toms  of  neuritis  vary  greatly.  They  may  be 
mainly  those  of  irritation  or  those  of  (U\^truction  of  the  conducting  func- 
tions of  the  nerve-fibrils.  Ordinarily  both  are  present.  Local  condi- 
tions at  the  point  of  original  nerve  injury,  such  as  swelling,  contusion,  or 
laceration,  may  be  added.  The  onset  Ls  ordinarily  abrupt,  in  the  case  of 
traumatism  instantaneous.  When  the  nerve  is  insidiously  invaded  t^lie 
symptoms  develop  with  corresponding  slowness.  The  sensory  disturb- 
ances are  usually  the  most  prominent  at  first.  All  varieties  of  paresthe- 
sia are  complained  of:  Formication,  numbness,  tingling,  burning,  heavi- 
ness, deadness,  coldness,  etc.  There  is  considerable  pain  in  severe  cas(»s 
at  the  site  of  inflammation,  and  in  the  muscles  and  skin  to  which  the 
nerve  is  distributed.     The   nerve-trunk   and  the  supplicKi  muscles  are 
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usually  tender  on  pressure.  The  nerve  tenderness  is  particularly  promi- 
nent where  the  trunk  is  rigidly  held  by  fibrous  tissues  or  ]>asses  over 
bones.  The  nerve  may  sometimes  be  palpably  enlarged.  Pressure 
upon  it  by  muscular  action  may  also  elicit  tenderness  and  increase  the 
pain.  The  cutaneous  area  of  its  distribution  presents  hyperesthesia  or 
diminished  sensitiveness,  or  both.  Often  there  is  a  feeling  of  jiainful 
sensitiveness  when  tactile  perception  is  actually  blunted.  After  degen- 
eration starts  in  the  nerve,  anesthesia  is  present  in  the  skin  supplied  by 
the  nerve,  though  irritation  at  the  site  of  original  lesion  may  still  lead 
to  complaints  of  peripheral  pain,  constituting  anesthesia  dolorosa.  The 
striking  feature  of  all  these  sensory  disturbances  is  their  constancy 
and  uniformity  in  a  given  case.  Stabbing  pains  and  momentary  pares- 
thesia are  wanting.  As  the  inflammation  progresses  the  conductivity  of 
the  nerve  decreases,  hyperesthesia  becomes  anesthesia,  and  paresis  passes 
into  paralysis.  The  anatomical  distribution  of  the  sensory  features  is 
very  important.  Often  it  can  be  mapped  out  with  the  greatest  pre- 
cision, but  at  first  usually  the  margin  of  the  area  of  disturbed  sensation 
is  not  so  sharply  defined  and  the  entire  limb  may  be  painful  and  sensi- 
tive. 

The  paralytic  muscles  are  those  which  are  supplied  by  the  given 
nerve.  Opposing  muscles  may  lack  force  from  the  loss  of  proper  bal- 
ance, or  their  use  may  be  inhibited  by  pain.  Delicate  finger-motions 
are  rendered  clumsy  by  the  sensory  disturbance  or  the  loss  of  power, 
or  by  both  combined. 

If  the  lesion  be  sufficiently  severe  to  set  up  degenerative  changes  in 
the  nerve,  we  find  the  trophic  losses  in  the  skin  and  muscles  described 
under  Division  of  Nerves,  page  285.  These  may  be,  and  oft^n  are,  present 
in  a  moilified  degree  when  motor  and  sensory  functions  are  not  com- 
pletely gone.  In  all  cases  of  long  standing  they  are  sure  to  appear. 
With  them  go  the  various  other  symptoms  already  described  :  the  loss  of 
muscle  reflexes^  the  eU'ctrical  changes  of  irritation,  degeneration  or  destruc- 
tion, and  the  development  of  contractures.  In  complete  division  of 
nerves  the  nutritional  diturbance  is  usually  a  simple  atrophy,  but  in 
neuritis  there  is  a  wider  range  of  dystrophic  conditions.  These  are 
most  marked  in  the  hands  and  feet  and  most  apparent  in  the  dermal 
structures,  though  the  muscular  wasting  is  sufficiently  apparent  and  often 
most  striking.  In  some  cases  there  is  much  obscuring  edema,  due  to  the 
lack  of  vascular  and  muscular  tone.  In  these  cases  and  in  those  in 
which  redness  and  profuse  ]K*rs])i ration  are  present,  the  dermal  epithelium 
and  the  hairs  and  nails  often  take  on  an  excessive  growth.  As  a  rule, 
the  nails  bc»come  roughened,  scaly,  and  strongly  cur\'ed.  The  cushions 
at  the  tips  of  the  fingt^rs  waste  and  the  nails  may  curve  over  toward 
the  palmar  surface,  like  claws.  Al>out  the  base  of  tlie  nails  the  skin  is 
often  thin,  glnzcnl,  and  red,  and  the  entire  digit  may  be  reduced  to  a 
taj>ering,  stick-like  appendage,  closely  covchkI  with  atrophic  skin,  which 
no  longer  shows  the  natunil  folds  and  wrinkles  about  the  articulations. 
Abrasions  do  not  lieal  readily.  Ilerjx^tic  eru])ti(>ns  are  likely  to  ap]H'ar, 
and  deep  uleenition  may  follow  unl(»ss  unusual  can*  be  exerc*is(Hl  to  pre- 
vent irritation  and  infection.     In  some  (^as(\s  the  nails  are  cast  oif. 
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From  inaction  and  the  tendency  to  contracture  in  atrophied  muscles 
and  their  unopposed  antagonists,  the  range  of  joint-motion  in  chronic 
eases  is  usually  diminished.  Trophic  disturbances  in  the  joints  are  also 
encountered,  with  the  formation  of  adhesions,  and  false  ankylosis.  In 
rare  cases  joint-effusion  and  other  neurotic  arthropathies  have  been  seen. 

Sliould  the  neuritis  ascend  to  the  plexus  and  implicate  other  nerves, 
similar  couditions  are  induced  in  their  peripheral  parts. 

Diagrnosis. — The  diagnosis  of  a  neuritis  presents  usually  but  little 
trouble.  If  the  dysesthesia  be  confined  to  the  anatomical  limits  of  a 
given  nerve  or  group  of  nerves,  and  the  muscular  disability  is  limited 
to  the  nmscles  innervated  by  the  same  nerve,  the  conclusion  is  obvious. 
Too  much  importance  can  not  be  given  to  the  study  of  the  cutaneous  dis- 
tribution of  the  sensory  disturbance.  If  this  area  corresponds  with  that 
of  any  special  nerve  (see  Figs.  15  and  16),  suspicion  of  a  neuritis  or 
nerve  injury  should  be  at  once  aroused.  If  the  corresix)nding  reflexes  are 
gone,  or  in  slight  and  rare  instances  are  even  exaggerated,  and  if  the 
degenerative  or  irritative  electrical  responses  are  present,  the  suspicion 
is  confirmed.  Sensitiveness  of  the  jiaralytic  muscles  and  of  the  sup- 
plying nerve-trunk  are  also  important  indications,  and  occasionally  the 
thickened  nerv^e  can  be  felt  A  wound  or  contusion  over  the  nerve  is 
of  capital  significance.  The  question  often  arises  in  traumatic  cases  as- 
to  whether  the  nerve  has  been  completely  divided.  If  the  reaction  of 
degeneration  is  present  three  or  four  weeks  after  the  injury,  the  nerve  is 
not  totally  divided.  In  the  case  of  division  no  electrical  responses  are 
obtainable  after  a  month.  Many  cases  of  neuralgia  are  confounded 
with  neuritis.  The  distinction  depends  mainly  on  the  darting,  fleeting, 
changing  character  of  neuralgic  pains  and  the  presence  of  the  painful 
points  of  Valleix.  Muscular  wasting  or  electrical  changes  and  altered 
reflexes  demonstrate  a  neuritis. 

Progrnosis. — ^The  course  of  a  neuritis  depends  uix)n  its  cause  and 
the  amount  of  damage  done  the  axis-cylinders  of  the  nerve.  The  gen- 
eral tendency  is  to  restoration  of  healthy  function  as  soon  as  the  cause 
is  removed.  A  slight  neuritis  may  pass  away  within  two  or  three  weeks,, 
but  if  the  lesion  has  resulted  in  degeneration  of  the  nerve,  months  will 
be  re(iuired  for  the  regenerative  process.  The  faradic  muscle  responses 
afford  a  ji^ocxl  basis  for  estimating  the  probable  duration  of  a  case.  If 
the  muscles  contract  fairlv  to  a  moderate  current  two  weeks  after  an 
acute  attack,  the  diswise  will  probably  not  last  over  a  month  or  two.  If 
they  do  not  res|K)nd  to  a  strong  faradic  shock,  six  to  nine  months  will 
be  recjuireil.  In  long-stiuiding  cases  the  persistence  or  reappearance  of 
faradic  excitability  is  a  favorable  sign  for  complete  rwoverv.  On  an 
average,  traumatic  cases  do  better  than  those  arising  from  extending  in- 
flammations, especially  if  they  are  of  a  septic  character.  Should  there 
appear  an  upward  extension  of  the  neuritis  the  outlook  is  less  favorable. 
The  presence  of  any  predis|>osing  cause  also  diminishes  the  prospect  of 
early  recovery,  and  wlu^i  the  neuritis  is  due  to  a  new  growth  the  pnig- 
nosis  is  unfavorable  except  in  syphilitic  cases. 

Treatment  is  naturally  first  directed  to  anv  discoverable  cause,  and  the 

•  •  ' 

predis|>osing  conditions  nuist  not  be  neglected.     Gout,  rheunuitism,  lead 
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infection,  nephritis,  diabetes,  tuberculosis,  the  use  of  alcohol,  the  presence 
of  anemia,  malaria,  or  any  cachexia  must  be  corrected  as  far  as  possible,  and 
tlie  general  physical  health  brought  to  its  best  level.  Wounds,  septic  in- 
flammations, and  new  growths  require  surgical  inter\^ention.  Pressure  by 
crutches,  clothing,  and  surgical  appliances  must  be  discontinued.  Pain  is 
ordinarily  the  most  pressing  complaint.  It  must  be  controlled  as  far  as 
possible  by  securing  complete  rest,  in  severe  cases  by  immobilizing  the 
parts.  Muscular  action,  rude  massage,  and  vigorous  electrical  stimulation 
produce  pain,  work  harm,  and  should  be  avoided.  On  the  other  hand^ 
gentle  passive  movements  and  muscle  kneadings  that  do  not  cause  dis- 
comfort, repeated  daily  or  twice  daily,  are  of  distinct  service  in  main- 
taining the  nutrition  of  the  parts  that  are  temporarily  deprived  of 
their  ]>roi)er  innervation.  To  this  end  the  employment  of  electricity 
should  be  instituted,  if  possible  from  the  first  day.  Ordinarily  the  gal- 
vanic current  should  be  used,  as  it  is  least  painful  and  most  active. 
Only  slight  muscular  contractions  should  be  produced,  and  fatiguing 
the  muscles  must  be  avoided.  If  the  faradic  coil  can  be  used  without 
causing  pain  and  the  muscles  respond  to  it,  there  is  no  objection  to  its 
use.  The  purjK)se  to  be  kept  in  view  is  to  maintain  the  responsiveness 
of  the  muscles  to  their  weakened  innervation,  or,  if  that  is  cut  off,  to 
maintain  them  in  the  best  possible  nutritional  and  responsive  state  for 
the  return  of  the  slightest  influence  of  the  spinal  cord  that  is  able  to 
first  reach  them  through  the  blocked  conduction  of  the  injured  nerve. 
These  local  measures  also  serve  to  overcome,  so  far  as  may  be,  the  vaso- 
motor and  trophic  disturbances  in  the  skin. 

The  use  of  anodynes  calls  for  mature  judgment.  They  should  be 
postponed  to  the  latest  moment,  as  in  cases  demanding  them  a  protracted 
attack  is  commonly  in  hand  and  the  danger  of  installing  a  drug  habit  is 
\QT\  great.  Counterirritation  by  sinapism,  thermocautery,  or  small 
blisters  over  the  ner\'e  is  useful  in  the  early  stages  if  it  can  be  made 
reasonably  near  the  point  of  inflammation.  It  should  never  be  made 
in  the  cutaneous  areas  supplied  by  the  affected  ner\'e,  as  it  is  likely  to 
produce  uncontrollable  ulceration. 

In  chronic  cm^s  massage,  douching  with  hot  and  cold  water,  elec- 
tricity, and  counterirritation  are  of  gn»at  value.  Strychnin  in  large  doses 
and  hyjxxlerinati rally  sometimes  is  of  use.  The  use  of  iodids  or  of  mer- 
cury is  of  questionable  utility  unless  indicated  by  constitutional  conditions, 
though  mercurial  inunctions  along  the  course  of  the  nerve  have  seemed 
to  assist  in  some  refractory  cases.  Contractures  and  distorted  joints 
should  l)e  treated  ortho|>edically.  Muscles  that  are  wasted  and  weak- 
ened may  be  of  some  service  if  not  placed  at  complete  mechanical  dis- 
advantage by  AcxckI  joints  and  overacting,  strong  antagonists.  Dropped 
foot,  dn>ppiHl  wrist,  flexed  knee,  and  flexcnl  hip  should  be  obviated  by 
early  and  persistent  attention,  by  massage*,  and,  if  need  be,  by  splints 
and  fixation  apparatus.  Secondary  contracture  sometimes  ap]>ears  in 
the  muscles  of  the  extremities  after  regeneration  of  nerves  injunnl  by 
neuritis,  just  as  it  d(H\"^  in  the  face,  but  the  l>alance  is  less  delicate  and 
distortion  d<K»s  not  result  so  readilv. 

Nerve- tumors. — Spinal    and    cranial    nerves    may    present    new 
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growths  of  various  sorts.  In  one  group  may  W  included  those 
neoplasms  which  are  common  to  all  tissues,  such  as  fibroma,  myxoma, 
sarcoma,  tubercle,  syphiloma,  carcinoma,  etc.  To  another  we  should 
restrict  those  nerve-growths  made  up  largely  of  nerve-fibers  or  nerve- 
cells,  and  these  only  may  pro])erly  be  called  nmromata.  In  addition 
there  are  mixed  and  transition  forms.  In  the  first  group  the  tumors 
are  commonly  secondary  and  usually  single.  In  neuromata  the  tumors 
are  commonly  multiple  and  the  condition  is  often  hereditary  and  may 
be  congenital  or  may  follow  traumatism. 

Of  neuromata  a  number  of  varieties  are  encountered  which  have 
received  descriptive  names.  Those  made  up  of  ganglion-like  cells  are 
called  ganglion  or  cellular  neuromata.  When  the  nerve-fiber  elements 
are  present  the  term  fbriUar  neuroma  is  used,  and  this  is  further  divided 
into  the  myelinic  and  amyelinic  sorts,  depending  upon  the  presence  or 
absence  of  the  myelin  constituent.  The  adjectives  termirialy  central^ 
peripheral^  muliipky  telangiedoidy  and  cirsoid  are  merely  descriptive  of 
location  or  form. 

Certain  terminal  neuromata  which  seem  to  be  greatly  enlarged 
Pacinian  bodies  constitute  very  painful  tubercles  under  the  skin,  and  to 
these  the  term  neuroriiata  dolorosa  has  been  applied  by  Virchow. 

The  multiple  neuromata  constitute  an  imjyortant  group.  In  some 
cases  they  number  thousands,  and  vary  in  size  from  small  peas  to 
masses  as  large  as  a  fist.  They  are  located  in  three  general  ways  :  (1) 
They  may  appear  along  a  single  or  along  several  nerve-trunks  at  somewhat 
regular  intervals,  like  beads ;  (2)  they  may  appear  only  on  a  single 
nerve  and  its  branches,  and  (3)  they  may  invade  nearly  ever)'  nerve 
in  the  body,  including  the  sympathetic.  In  subcutaneous  situations 
they  appear  like  vavscular,  cirsoid  dilatations,  but  present  a  different 
consistency  and  anatomical  position,  and  are  not  modified  by  pressure 
on  venous  or  arterial  channc^ls.  They  are  most  frequently  acellular 
and  devoid  of  myelin.  While  thev  may  be  sensitive  and  attended 
by  neuralgic  pains,  they  are  usually  unmarked  by  any  sensory  dis- 
turbance. As  above  indicated,  such  cases  are  sometimes  of  a  heredi- 
tary nature. 

D'aumatic  neuromata  are  rather  common  and  their  fre(juency  after 
surgical  operations  has  given  rise  to  the  term  amputation  ncurmna.  A 
nerve  involved  in  scar-tissue  by  the  healing  process  is  likely  to  develop 
such  a  neuroma.  In  amputated  limbs  the  nerve-stumps  become  clubbed, 
and  upon  examination  there  is  found  an  increase  in  the  nerve-fibei's  and 
axis-cylinders,  which  have  a  tendency  to  turn  up  and  twist  about  in  the 
small  tumor,  the  size  of  which  is  relative  to  that  of  the  nerve  on  which 
it  develops.  It  appears  to  be  but  the  thwarted  natural  effort  of  the 
central  portion  of  a  divided  nerv^e  to  extend  downward.  Such  trau- 
matic neuromata  are  often  exquisitely  sensitive  and  may  prevent  the 
use  of  artificial  limbs,  besides  causing  much  neuralgic  suHering. 

Neuromata  in  the  limited  sense  of  the  term  are  benign  growths,  but 
occasionally  after  irritation  or  partial  surgical  removal  sarcomatous  con- 
ditions appear.  From  their  nuuiber,  and  rarely  from  their  position,  as 
within  the  vertebral  canal  or  cranium,  or  on  the  pneumogastrie  nerve, 
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they  may  prove  fatal.  Tnie  neuromata  are  often  associated  with  skin 
tumors  and  cutaneous  brownish  circumscribed  pigmentations.  Preble 
and  Hektoen  ^  from  the  clinical  side  divide  cases  of  multiple  neuromata 
into  four  groups  which  may  be  variously  combined  in  a  given  individual : 
(1)  tumors  of  the  skin,  (2)  tumors  of  the  nerves,  (3)  pigmentation  of  the 
skin,  (4)  functional  disturbances. 

Etiology. — In  traumatic  neuromata,  and  especially  the  amputation 
variety,  the  causation  is  readily  understood.  So  is  the  action  of  irritation 
resulting  in  a  fibrous  ])roliferation  wliich  may  strangle  the  nerve-fibrils, 
thrust  them  asunder,  or  locate  a  fibroid  thickening  on  or  within  the  nerve- 
sheath.  Tlie  hereditary"  features  of  multiple  neuromata  do  not  explain  the 
initial  liability  to  this  aflTection.  They  also  appear  in  myxedematous,  creti- 
noid, and  phthisical  conditions,  and,  strangely,  are  almost  confined  to  males. 

Sjrmptoms. — Neun)mata  manifest  themselves  by  local  signs  and 
by  motor  and  sensor}'  symptoms  in  the  distribution  field  of  the  invaded 
nerves.  When  situated  on  the  nerve-trunk  they  may  present  much  the 
same  features  as  a  chronic  neuritis  or  local  nerve-injury.  Hyj>eresthesia, 
paresthesia,  and  motor  and  trophic  loss  are  likely  to  appear  with  the  elec- 
trical formula  of  degeneration.  If  the  neuroma  is  open  to  palpation,  it 
presents  usually  a  rounded,  dense,  nodular,  more  or  less  sensitive  swell- 
ing. Owing  to  its  attachment  to  the  nerve  it  has  considerable  lateral 
movement,  but  resistance  is  encountered  in  the  opposite  direction. 
Pressure  sometimes  provokes  neuralgic  pains  or  tingling  in  the  sensory 
distribution  of  the  nerve.  Multiple  neuromata,  however,  may  be 
quite  insensitive  and  present  no  sensory,  motor,  or  trophic  disturb- 
ances. They  are  only  to  be  detected  by  the  often  visible  chains  of 
nodular  enlargements  along  the  course  of  the  nerves.  Traumatic  neu- 
romata usually  can  be  readily  paljiated  in  the  region  of  scars  and  give 
a  feeling  of  shot-like  bodies  which  are  usually  very  sensitive.  The 
rare,  painful  tubercles  constituting  the  neuromata  dolorosa  variety  are 
readily  palfxited  and  give  rise  to  pain  and  tingling  in  the  definite  nerve- 
area  allied  to  their  anatomiml  location.  In  some  instances  neuromata 
have  caused  muscular  spasm  in  their  neighborhood,  or  even  at  some 
distance,  and  epileptiform  convulsions  have  been  cured  by  their  re- 
moval. 

Diagnosis. — Xcmromata  are  readily  diagnoseil  when  a  palpable, 
sensitive  enlargement  is  found  on  a  nerve-trunk  with  sensory  and  motor 
disturbance  bi'low.  In  cases  of  multiple  neuromata  the  diagnosis  is 
apparent.  When  single  and  deeply  situated,  their  presence  may  only 
be  inferred  by  the  slownc^ss  of  the  onset  of  symptoms  and  the  very 
chronic  cours<'  of  the  disease.  At  the  same  time  neuritis  and  pn»ssure 
upon  the  nerve  from  adjoining  new  growths  must,  if  ])ossible,  be 
exehuUKl.  In  this  case,  also,  it  will  be  imjK)ssil)le  to  decide  whether 
the  growth  in  the?  n<Tve  In^longs  to  the  first  group  or  is  a  true  neun)ma. 
Multiple  neuromata,  traumatic  neunmiata,  neunnnata  <lolorosji,  and  neu- 
romata o<'enrring  in  myxe<lematous  individuals  are  usually  of  the  tnie 
and,  hene(»,  benign  variety. 

Prognosis. — Single  neuromata  are  more  likely  to  damage  the  nerve 

^  "Amer.  Jour.  Mini.  ScU'iice8,"  Jan.,  IDel. 
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than  the  multiple  variety.  If  the  tumor  is  of  some  size  and  functional 
disturbance  is  absent,  none  is  likely  to  develop,  but  if  such  symptoms 
occur,  they  are  likely  to  increase.  True  neuromata  are  of  slow  develop- 
ment and  present  a  long  course.  Malignant  or  specific  growths  in  ner\'es 
present  the  same  outlook  as  elsewhere. 

Treatment. — The  treatment  of  neuromata  is  practically  surgical. 
They  must  be  excised  with  as  little  damage  to  the  nerve-trunk  as  possi- 
ble. In  the  multiple  forms  surgical  interference  is  hardly  practicable 
except  for  isolated  masses,  or  to  relieve  special  nerves.  If  the  tumor  is 
confined  to  tlie  nerve-sheath,  it  may  be  removed  witliout  much  injury  to  the 
nerve-trunk,  but  if  this  is  involved,  the  neuroma  must  be  exsected  and  the 
ends  of  the  nerve  sutured.  This  is  now  accomplished  even  when  several 
inches  of  the  nerve  are  removed,  by  interposing  pieces  of  nerves  removed 
from  animals,  or  by  catgut  bundles,  l)one  tubes,  etc.  There  is,  however,  a 
decided  liability  to  recurrence  of  neuromata  after  surgical  interference,  due 
to  the  preexisting  tendency  and  the  irritant  conditions  set  up  by  operation 
and  healing.  Nerve-stretching  is  claimed  to  be  more  efficient  in  relieving 
the  reflex  spasms  than  exsection.  The  use  of  anodynes  for  the  relief  of 
the  neuralgic  pains  that  sometimes  make  life  burdensome  should  never  be 
resorted  to  if  the  neuroma  can  l)e  surgically  dealt  with.  Pressure  on  the 
nerve  above  the  tumor  sometimes  gives  temporary  relief  from  pain. 
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CHAPTER  III. 

LESIONS  OF  SPECIAL  SPINAL  NERVES. 

Any  spinal  nerve  may  be  singly  injured  by  trauma  or  disease,  or 
several  neighboring  nerves  may  be  involved  at  the  same  time  by  local 
conditions.  Such  lesions  give  rise  mainly  to  disturbance  of  sensa- 
tion, motion,  and  trophic  control,  showing  themselves  in  varying 
degree  in  the  cutaneous  and  muscular  distribution  of  the  injured  nerves. 
The  changed  electrical  conditions  and  the  modified  muscle  reflexes  that 
are  also  present  equally  dcj^end  u])on  the  extent  and  nature  of  the  lesion. 
These  common  lesions  are  division,  neuritis,  degeneration,  and  new 
growths,  which  have  been  considered  in  general  terms  in  the  preceding 
chapter.  Irritant  lesions  produce  morbidly  exaggerated  functions,  such 
as  spasms,  hyperesthesias,  pain,  and  rarely  hypertrophy,  while  destructive 
lesions  are  marked  by  conditions  of  deficit,  anesthesia,  paralysis  or 
paresis,  dystrophy,  and  atro]>hy.  These  are  often  blended  in  the  same 
case,  as  by  the  partial  division  of  a  ner\^e,  or  by  a  neuritis  affecting  mainly 
the  motor  or  sensory  portions  of  the  ner\'e.  For  the  sake  of  brevity, 
and  to  avoid  repetition,  these  various  nerve-lesions  will  be  described 
systematically  :  (1)  As  to  commonly  acting  causes ;  (2)  as  to  the  resulting 
motor  disability  and  deformity,  and  (3)  as  to  the  sensorj'  disturbance. 
A  lesion  of  a  disabling  degree  will  be  understood  to  be  in  operation 
unless  otherwise  indicated.  Lesser  injuries  will,  of  course,  present 
relatively  diminished  symptoms.  In  some  other\vise  intractable  neural- 
gias the  jwsterior  spinal  roots  have  been  divideil  surgically  within  the 
spinal  column,  the  resulting  anesthesia  being  insignificant  unless  at 
least  three  consecutive  roots  are  cut. 


THE  CERVICAL  AND  BRApHAL  PLEXUSES. 

The  phrenic  nerve,  arising  from  the  third,  fourth,  and  fifth  cervical 
nerves,  is  impaired  :  (1)  By  disease  of  the  cervical  vertebrie  or  of  the 
meninges  or  of  the  cord,  affecting  its  spinal  nuclei  or  roots.  The  con- 
dition is  dien  usually  bilateral,  and  other  muscles  than  the  diaphragm 
commonly  suffer.  (2)  In  the  neck  |K»netniting  wounds  may  reach  this 
nerve,  or  new  growths  injun*  it.  (3)  In  the  thorax  tumors  may  com- 
press it  and  inflammations  extend  to  it. 

The  resulting  motor  loss  consists  of  inactivity  of  the  diaphragm  on 
the  affected  side,  which  fails  to  descend  on  inspiration,  and  the  corre- 
sponding j)ortion  of  the  alHlominal  wall  does  not  advance  equally  with 
that  of  the  sound  side  This  is  especially  noticeable  on  deep  inspiratory 
efforts.  When  both  phrenics  are  involvwl,  the  breathing  is  of  a  costal 
sort,  and  any  exertion  (luickly  causes  n»spiratorv  distn»ss.  Difficulty  in 
expectonition,  sneezing,  defecation,  and  other  abdominal  expulsive  efforts 
is  also  present. 
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The  aeneory  didurbam-e  is  obscure  and  often  overlooked  or  i 
stnied  as  intercostal  neuralgia,  muscular  rheumatism,  etc. 

The  posterior  thoracic  in  its  long  course  from  tliefifth,  sixth,  and  sev- 
enth cervical  nerves  to  its  dit^rihutinn  in  the  serratu.s  magnus  is  often  sub- 
jected to  mcclinnical  pressure  from  heavy  objects  carried  on  the  shoulder 
and  by  muscular  compression  in  severe  exertion  or  continued  labor,  par- 
ticularly in  overhead  work.  Mowing  and  tailoring  also  furnish  cases. 
Penetrating  wounds  occasionally  involve  it,  and  falls  or  blows  on  the 
back  may  injure  it.  It  also  suffers  in  association  with  ot)icr  nerves  as 
a  part  of  spinal  atrophies.  From  the  usual  traumatic  character  of  the 
disease,  men  in  active  middle  life  are  most  commonly  affected,  and  on 
the  right  side,  as  a  rule. 

It  occasions  weakness  in  all  the  movements  of  the  up|)er  extremity 
t^t  depend  upon  the  fixation  of  the  scapula  and  impairs  thoracic  in- 


spiratory pxpaiisidii  on  tiie  siiniir  side,  but  onuses  no  absolute  niutor  loss. 
Till'  p:ii-.ilysis  of  the  scrratiis  cjuiscs  a  pi-cniiiir  and  cliiimctcristic  d*-- 
fiinnity.  Attempts  to  put  liic  arni  forwiinl  c:inse  the  posterior  bortlcr 
of  the  sciipulii  to  widely  winjj  out  from  ihi'  clicst,  so  that  a  ili'cp  recess 
is  formeil  behind  the  sli(nililer-l)laile.  The  iipjuT  portion  of  the  Imiie 
moves  outwani  and  the  hiwer  angle  towani  the  spine. 

As  the  nerve  is  almost  purely  motor,  the  only  wnyorif  tVmiurl.iiin-i: 
is  nciiralgie  jNiiii  in  the  neck  :inil  sliimlikT  in  iiciiriiie  i-ases.  Tiie  jii-a;/- 
noKiK  in  injury  to  the  i>o,sterior  tiioraeie  is  coiniKiratively  less  fHvimible 
than  in  otiier  spinal  nerves.  A  .serratus  [wiriilysis  is  always  oC  long  ilnr.i- 
tion  and  often  [icrmanent,  eveu  when  there  is  every  reason  to  lielieve 
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that  the  comlitinn  has  arisen  fmm  a  simple  prettRure  neuritia.  In  cases 
not  open  to  neire  suture  Tul»by  '  lias  sii(:^ste<l  and  succesafiilly  prao- 
tisod  tiic  in^n^ntous  operation  of  substituting  a  portion  of  the  pectoralis 
major  muscle,  which  is  dissected  from  its  humeral  implantation,  split 
up,  and  in^^rted  into  the  digitatioa  of  the  serratus. 

The  suprascapular  nerve  arises  from  the  Rtth  and  sixth  cervi- 
cal uerves.  It  may  suffer  alone  in  shoulder  dislocations.  The  suprfr- 
aud  infraspinuti  are  paralyzed  aud  the  scapula  becomes  subcutaneous 
by  their  atrophy.  Thearm  can  not  rotate  outward  at  the  shoulder,  and 
there  is  a  general  lack  of  balance  with  weakness  in  the  movements  of 
the  memlier.  Carrying  the  hand  from  within  outward,  as  in  writing,  is 
rendered  especially  uncertain  and  difficult.  Anenlhe-sia  over  the  outer 
portion  of  the  scapula  and  the  posterior  portion  of  the  deltoid  is  often 
present  Usually  the  suprascapular  nerve  and  the  circumflex  are  con- 
jointly injured. 

The  circumflex  nerve,  arising  from  the  fifth,  sixth,  and  seventh 
cervical  nerves,  descends  in  the  posterior  cord  of  the  brachial  plexus, 
which  it  leaves  to  pass  outward  under  the  subscapular  muscle,  winds 
around  the  humerus,  and  is  distributed  to  the  teres  minor  and  the  del- 
toid. It  also  supplies  the  shoulder-joint  It  furnishes  sensation  to  the 
skin  in  a  chevron-shaped  area  over  the  lower  two-thirds  of  the  deltoid. 
From  its  expose*!  position  on  the  neck  of  the  Imnierus  and  in  the  axilla 
it  is  often  injured  by  shoulder  dislocations,  by  arthritis,  by  crutch  pres- 
sure, and  by  falls  or  blows  on  the  shoulder.  Injury  of  the  circumflex 
causes  lorn  oj  action  on  the  part  of  the  deltoid,  and  all  attempts  fail  at 
.  lateral  extension  of  the  arm  from  the  body.  The  Iosh  of  the  teres 
minor  action  is  insignificant. 

Owing  to  the  deltoid  atrophy 
the  acromion  is  imcovered  and  the 
shoulder  renilei-ed  pointwi  an<l 
angukr.  The  head  of  the  hum- 
erus can  readily  be  felt  from  the 
lateral  as[>ect.  In  sonic  instani-es 
it  drops  from  its  socket,  leaving  a 
deep  furrow  under  the  acmniioii. 
The  nutrition  of  the  joint  also 
sutlers  and  arthritis  is  liki-ly  to 
develop,  limiting  the  mnge  of 
joint  motion.  When  the  ami  is 
passively  movetl,  the  scapula  d<K« 
not  follow  it  unless  joint  disease 
is  also  present.  An  initial  arth- 
ritis, bv  iuvolvine  the  articular     ,  ^'t.  i<o.-A'n>phj  of 

'       -  "  ,  of  I  he  ■lioiiUlvr   lu   pii 

branches,  may  spread  to  the  cir-    i""*- 
ciimflcx  and  disable  the  deltoid. 

AwKthenUi  ill  the  diiJtribution  field  (if  the  circiiniflex  over  the  lower 
two-thirds  of  the  deltoid  is  usually  present. 

'  ■■  Br.  Mill.  Jiinr..''  (.Itl.  !l,  1904. 


LESJOXS  OF  SPECIAL  SPINAL  NERVES.  297 

tliat  the  condition  hai^  arisen  from  a  simple  pressure  neuritis.  In  cases 
not  open  to  nerve  suture  Tubby  '  has  suggeste<l  and  successfully  prac- 
tised the  ingenious  operation  of  substituting  a  portion  of  the  pectoralis 
major  miiscio,  which  is  dissected  from  its  humeral  implantation,  split 
up,  and  inrierted  into  the  digitation  of  the  serratiis. 

The  suprascapular  nerve  arises  from  the  fifth  and  sixth  cervi- 
cal nerves.  It  may  sutfer  alone  in  shoulder  dislocations.  The  BUpra- 
and  infraspinati  are  paralyzed  and  the  scapula  becomes  subcutaneous 
l»y  their  atrophy.  The  arm  can  not  rotate  outward  at  the  shoulder,  and 
there  is  a  general  lack  of  balance  with  weakness  in  tlie  movements  of 
tlie  mernl>er.  Carrying  the  hand  from  within  outward,  as  in  writing,  is 
rendered  especially  uncertain  and  difficult.  AneeOt^ma  over  the  outer 
portion  of  the  scapula  and  the  posterior  portion  of  the  deltoid  is  often 
present.  Usually  the  suprascapular  nerve  and  the  circumflex  are  con- 
jointly injured. 

The  circumflex  nerve,  arising  from  the  fifth,  sixth,  and  seventh 
cervical  nerves,  descends  in  the  posterior  cord  of  the  brachial  plexus, 
which  it  leaves  to  pass  outward  under  the  subscapular  muscle,  winds 
around  the  humerus,  and  is  distributed  to  the  teres  minor  and  the  del- 
toid. It  also  supplies  ttie  shoulder-joint.  It  furnishes  sensation  to  the 
skin  in  a  chevron -shaped  area  over  the  lower  two-thirds  of  the  deltoid. 
From  its  exposed  position  on  the  neck  of  the  humerus  and  in  the  axilla 
it  is  often  injured  by  shoulder  dislocations,  by  arthritis,  by  crutch  pres- 
sure, and  by  falls  or  blows  on  the  slioulder.  Injury  of  tlie  circumflex 
causes  /o*t  of  adhn  on  tlie  part  of  the  deltoid,  and  all  attempts  fail  at 
.  lateral  extension  of  tlie  arm  from  tlie  IkkIv.  The  loss  of  the  teres 
minor  action  is  insignificant. 

Owing  to  the  deltoid  atrophy 
the  at'nimion  is  uneovere<l  and  tlie 
shoulder  reudei-ed  jxtinted  and 
angular.  'I'hc  liead  of  the  hum- 
erus can  readily  be  felt  from  the 
lateral  aspwt.  In  some  Instances 
it  droits  from  its  socket, leaving  a 
deep  itirniw  under  the  acmaiion. 
The  nutrition  <tf  the  joint  also 
suffers  and  arthritis  is  iikcly  to 
develop,  limiting  tlie  range  of 
joint  motion.  When  the  arm  is 
pa.ssively  movtHl,  the  wapula 
not  follow  It  unless  joint  disease 
is  also  present.  An  initial  arth- 
ritis, by  Involving  the  articular  ^^  ,U'',i™,M«X'i>;iJir.i"^'of'°br.?nw^^^^^ 
brnm-hes,  may  spread  to  the  eir-  "•"•• 
uumflex  and  dlsiiMi'  the  deltoid. 

Aitfft/iixiii  ill  ill.'  distriliutioii  field  of  the  cireiimflex  over  the  lower 
two-tliirds  of  the  delti>id  is  usiiiilly  present. 

'■■Br,  M.il.  .l..iir.,"<>M.  !l,  lffl)4. 
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The  musculospiral  neire  is  the  most  frequently  injured  nerve  in  the 
arm,  perhaps  in  the  body.  Arising  from  the  posterior  brachial  cord,  and 
arising  originally  from  the  fiftli,  sixth,  seventh,  and  eighth  cerviral  nervea 
or  in  some  cases  from  the  sixth,  seventh,  and  eighth  cervical  and  the  first 
dorsal,  it  winds  around  the  humerus  in  the  miisculospiral  groove  under 
the  triccpti,  where  it  is  subject  to  muscular  compression  and  estemal 
violence  or  preBsure,  It  supplies  all  the  extensors  of  tlie  elbow,  wrist, 
and  fingers,  both  the  supinators,  and  through  itR  radial  branch  the  skin 
on  the  dorsal  surface  of  the  thumb  and  two  radial  fingers,  and  the  pos- 
terior radial  border  of  the  hand.  It  also  furnishes  articular  filaments  to 
the  wrist  and  carpal  joints.  By  cutaneous  branches  given  off  above  those 
to  the  triceps  it  supplies  the  skin  in  an  area  extending  from  the  wrist  in 
a  narrow  but  widening  strip  up  the  dorsum  of  the  forearm,  and  over  the 
outer  asfiect  of  the  arm  as  high  as  the  insertion  of  the  deltoid.  These 
branches,  however,  are  seldom  involved  in  a  musculospiral  palsy.  This 
ner%'e  is  injured  in  a  variety  of  ways,  and  is  especially  involved  in  systemic 
states,  such  as  lead  poisoning.  In  these  latter  conditions  it  is  interesting 
to  note  that  the  supinator  longus,  which  is  an  active  flexor  of  the  elbow, 
does  not  participate.  From  its  exposed  position  in  the  axilla,  crutch 
pressure  and  dislocation  of  the  hunterus  frequently  affect  it ;  lower 
down  on  the  slmfl  of  the  humerus  it  is  injured  by  fractiires,  nipped  by 
callus,  and  subject  to  contusions  from  blows.  Here  it  is  frequently 
compressed  injuriously  by  constricting  cords  about  the  arm,  somctim<s 
by  violent  action  of  the  triceps,  often  by  pressure  during  sleep  with  the 
arm  under  the  body  or  resting  on  some  hard  object,  as  a  <;liair-back,  door- 
step, or  bench.     Such  sleep  jxilxy  is  sometimes  presented  after  the  pro- 

Fig.  lM.-(  baratW.iMii;  i.«Hion  of  liau<<  in  lauMiilwjiiral  p.lsj. 

longiHl  stujKjr  of  drunkcmioss,  surgit-al  anesthesia,  or  narcotism.  Direct 
blows  to  the  arm  may  al.-io  produce  musculospiral  jwilsy,  and  cold  is  otW» 
accredited  as  a  cause. 

The  Molnr  K^iiijttimn  of  di^nise  of  the  musculospiral  nerve  are  exten- 
sive, interesting,  and  characteristic.  The  elbow  and  wrist  can  not  Iks 
extended,  and  the  long  cxteiisoi-s  of  all  the  digits  and  the  supinators 
of  the  hand  arc  inacnve  after  a  lesion  near  the  arnipit.     When  the 
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nerve  Is  affected  in  tlie  musculoe^piral  groove,  the  usual  location,  the 
brunches  to  the  triceps  escajte  and  elbow  extension  is  preserved.  In 
lesions  at"  or  below  the  lower  tliird  of  tlie  humerus  the  branch  to  the 
supinator  loiigiis  escajres,  as  it  does  in  systemic  affections.  Tlio  wrist  can 
not  t>e  extended  and  wrist  drop  is  produced.  The  fingers  are  semiflexed 
and  can  only  l>e  extended  by  the  action  of  the  interossei — which  are  su|>- 
plied  by  the  ulnar — after  the  first  phalanges  are  passively  extended  on  the 
metacarpals.  Tlie  thumb  lacks  extension  movements,  and  those  of  the 
fingers  progressively  diminish  from  the  index  to  the  little  finger.  Fre- 
quently on  the  back  of  the  carpus 
there  develops  a  synovial  tumor 
due  to  the  overearpal  flexion,  the 
inadequate  support  of  the  extensor 
tendons,  an<l  perhajis,  in  part,  to 
the  implication  of  the  articular 
branches  of  the  nerve.  This  con- 
stitutes a  dense,  painless  elevation 
tliat  exaggerates  the  wrist-drop 
deform itj'.  Unbalance*!  by  the 
extensor  jKiralysis  the  flexors  are 
weakened  so  that  the  hand-grasp 
is  reduced  in  strength  more  than  . 
half.  The  niust^'ular  wasting 
shows  most  on  the  dorsal  sur- 
face of  the   forearm.     In  those 

cases    that    involve  the  long   sup-     n,.  ||H.-Dropp»l  wri.,l  fmm  iuuKuJ«plnl  paltr. 

inator  a   very  striking   loss  of  >bo«iPK  ™ir«:«rp«i  tumor, 

contour  ia    presented.     The   tri- 
ceps may  also  show  diminished  proportions, 

Scngori/  <Vuiturbiinn,  in  com^xirison  with  the  extent  of  the  paralysis, 
is  ver^-  slight.  Keference  to  the  diagrams  of  cutaneous  sensation  (Figs, 
lo  and  l(i)  will  give  an  idea  of  the  average  s]mee  supplied  by  the  radial 
bnincli  of  the  niu.-xuilospiral,  but  it  varies  widely  in  ditlerent  individuals. 
The  close  relation  with  the  median  and  ulnar  also  obscures  the  outlines 
of  the  field  of  disturl»ed  sensation.  One  of  the  usual  distributions  of 
these  nerves  is  indicated  in  figure  106.  Often  only  prickling  or  slight 
numbness  is  felt  in  the  tips  of  the  thumb  and  index  finger;  in  other 
cases  the  anesthe.sia  is  completi!  and  sharply  limited.  In  neuritic  cases 
there  is  often  complaint  of  constant  ^lain  in  the  wrist  and  carpal  Joints, 
which  may  lie  slightly  swollen. 

It  is  jHirticularly  in  the  treatment  of  dropped  wrist  that  the  great 
value  of  maintaining  a  proiKT  [Mtsition  of  the  articulations  may  be  em- 
phasiiu>d.  The  tendency  to  i-arrj-  the  arm  in  a  flexed  attitude  and  the 
uno|i|KMcd  action  of  the  flexors  and  pronators  of  the  wrist  give  the 
caqud  articulations  a  vicious  [M>sition  that  is  often  difiicidt  to  overcome, 
and  u]Mm  convah'scenee  meehanieally  defeats  the  returning  strength  of 
the  extensors.  The  u,-ie  of  a  lurefully  j>addfd  and  liHisely  ii])plie<l  ante- 
rior splint  to  maintain  the  wrist  and  finders  in  line  with  the  forearm 
hast^^'iis  reirovery  in  recent  and  in  protracted  eases. 
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The  semmri/  disturbance  is  obscure  and  often  overlooked  or  miscon- 
Btrue<l  as  intercostal  neuralgia,  muscular  rheumatism,  etc. 

The  posterior  thoracic  in  its  long  course  from  tliefifth,  sixth,  and  sev- 
enth cervical  nerves  to  its  (Hntrilintion  in  the  serratus  magntin  is  often  sub- 
jected to  mechanical  pressure  from  heavy  object;*  carried  on  the  shoulder 
and  by  muscular  compression  in  severe  exertion  or  continued  labor,  par^ 
ticularly  in  overhead  work.  Mowing  and  tailoring  also  furnish  cases. 
Penetrating  wounds  occasionally  involve  it,  and  falls  or  blows  on  the 
back  may  injure  it.  It  also  suffers  in  association  with  other  nerves  as 
a  part  of  spinal  atrophies.  From  the  usual  traumatic  character  of  the 
disease,  men  in  active  middle  life  are  most  commonly  affected,  and  on 
the  right  side,  as  a.  rule. 

It  occasions  rtea-knegu  in  all  the  movements  of  the  upper  extremity 
that  depend  upon  the  fixation  of  the  scapulji  and  impairs  thoracic  in- 


.spiratory  exjuuHiou  on  the  same  side,  Imt  cuiises  no  ab:<olutc  motor  loss. 
The  panilysis  of  the  scrrsitus  rnuscs  a  |H'ciiliar  and  cliiinK'li'rislic  de- 
foniiity.  Atti-mpts  to  put  the  arm  forward  cause  tlic  jiosti'i'ior  bonlor 
of  the  sciipiila  to  widely  wins  out  from  the  r\wM,  so  thai  a  deep  r<re.ss 
is  formed  behind  the  shoulder-Made.  The  tipper  portion  <)f  the  bone 
niov<'s  outward  and  the  hiwer  anjrle  loward  the  spine. 

A.*i  the  nerve  is  almci-it  purely  motor,  tlic  only  "/■"xori/  tiifturhinice 
is  nuur.dj:io  jKiin  in  the  ncek  and  ^houllll■r  in  tieurilic  cases.  Tlie  jivori- 
iiUKiK  in  injury  to  the  ]l<)^t(■ri{^r  thoraeie  is  eoiiiparatively  less  lavonible 
than  in  otiier  spinal  nerves.  A  serratus  paralysis  is  always  oi  Imi^  dura- 
tion and  often  [lermatient,  even  wiien  there  is  every  reason  lo   Iwlieve 
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in  the  arm.  Xerve  injury  arising  from  dislocations  of  the  humerus 
and  from  strains  on  the  arm  usually  implicate  several  nerves.  Thus  the 
median,  ulnar,  and  mu.sculospiral  may  be  injured  together,  or  a  single 
nerve  may  suifer.  In  figure  110  is  sho\\Ti  a  case  suffering  from  a 
wrench  of  the  arm  received  in  alighting  from  a  moving  street-car. 
The  ulnar,  internal  cutaneous,  ner\'e  of  Wrisberg,  and  intercosto- 
humeral  were  simultaneously  injured.  The  anesthetic  area  could  be 
distinctlv  marked  out.  A  similar  combination  of  nerve-lesions  occurs 
in  birth-palsies  from  pulling  on  the  arm  or  using  a  hook  over  the  neck  or 
in  the  axilla.  Figure  111  shows  the  deformity'  in  such  a  case  :  in  a  breech 
presentation  attempts  were  made  to  draw  the  arm  down  from  the  side  of 
the  head  and  resulted  in  injury  to  the  median,  ulnar,  and  musculospiral. 
Fractures  of  the  humerus  may  involve  the  ulnar  with  the  musculo- 
spiral. Fractures  in  the  forearm  may  injure  the  radial  and  ulnar  nerves, 
which,  also,  may  be  simultaneously  implicated  in  wounds  at  the  wrist 

In  an  ascending  neuritis  other  ass<xjiated  nerves  are  likely  to  be 
affected  if  the  inflanmiation  reaches  the  plexus  (neuritis  migrans).  This 
most  fre(]uently  results  from  infecteil  wounds.  A  neuritis  traveling  up 
the  median  will  first  invade  the  ulnar  and  nmsculocutaneous,  and  then 
the  other  nerves  arising  from  the  brachial  plexus.  The  order  in  which 
the  symptoms  arise  is  the  key  to  diagnosis. 

Disease  of  the  cer\'ical  vertebne,  as  Pott's  disease ;  of  the  meninges,  as 

cervical  pachymen- 
ingitis ;  or  disease 
of  the  cord,  as 
syringomyelia,  may 
involve  the  brachial 
nerves  in  varj'ing 
group. 

Neuritis  of  the 
brachial  plexus  is 

a  rather  common 
condition  that  is 
usual] V  mistaken  for 
a  neuralgia,  angina 
jH^ctoris,  or  a  rheu- 
matic trouble  in 
the  shoulder  and 
arm.  Acconling  to 
(lowors,  who  first 
carefully  described  it,  brachial  plexus  neuritis  is  analogous  to  sciatic 
neuritis  in  the  lower  extremitv. 

Causes. — This  disease  of  the  brachial  plexus  is  eueouutere<l  niainlv 
aft<T  niicMle  life,  and  es|H'cially  in  rheuinatie  and  o^outv  Mil>ieets.  Iii 
the  majority  of  cases  there  is  a  hi>torv  of  attaek>  of  Iunil)ai»"o  or  sciatica 
an<l  a  >trongly  nmrke<l  lithemic  heredity.  Women  suller  more  freciueutlv 
than  men. 

Symptoms. — Pfiin  is  the  first  and  constant  complaint.  It  is  often 
of  rather  su<l<]en  onset  and  is  likely  to  eome  in  paroxysni>,  espeeiallv  at 
night,  becoming  more  contiuuon>,  but  still  with  exacerl)ations.      Motion 


Fig.  111.  — Brachial  pal-y  fn>m  birth-injury,  iluf  to  tr:u-tii>n  in  axilla. 
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that  stretches  the  plexus,  such  as  elevating  the  arm,  is  sure  to  provoke  it, 
and  any  considerable  use  of  the  member  is  inhibited  by  the  pain  to  which 
it  gives  rise.  The  pain  may  begin  first  in  the  region  of  the  plexus,  in  the 
clavicular  hollown,  or  under  the  srapula,  but  soon  involves  the  entire  arm, 
runs  up  into  the  neck,  and  frequently  affects  the  side  of  the  chest. 

Upon  manipulation  one  or  all  of  the  nerves  in  the  arm  will  be  found 
tender  to  the  touch,  and  this  tenderneaa  can  be  traced  through  tlie  axilla, 
under  the  clavicle,  and  into  the  scaleni  muscles  at  the  side  of  the  neck. 
There  is  often  tenderness  over  the  scapula  in  the  distribution  of  the 
suprascapular  ner\'e.  The  skin  over  the  arm  is  usually  hypersensitive, 
and  the  constant  dragging  ache  in  the  shoulder  and  arm  is  almost  unen- 
durable. The  patient  is  constantly  tr)'ing  to  find  an  ea.sicr  position  for 
the  extremity,  but  without  succe.ss.  The  tender  musdat  become  flabby  and 
wasted,  and  sometimes  show  slight 
degenerative  reaction  to  electricity 
in  certain  groups.  JTerouii,  epithelial, 
and  vasomotor  disturbances  are  not 
infrequent.  The  reflexes  are  dim- 
inished, rarely  exaggerated, 

Dia^noBts. — The  diagnosis  rests 
on  the  conHnuous  character  of  the 
pain,  the  tenderness  of  nerv'e-tnmks, 
plexus,  and  roots,  and  the  evidences 
of  the  nenritic  process  in  the  dermal 
changes,  the  vasomotor  failure  and 
the  tendency  to,  if  not  the  presence 
of,  muscular  atrophy.  The  presence 
of  joint  disease  in  old,  gouty,  and 
rheumatic  patienb-  may  niisknd  as  to 
tlic  order  of  events,  for  the  joint  dis- 
turbance may  be  induce<l  by  the  neu- 
ritis, or  vke  vernd.  The  histor}'  must 
determine  the  point. 

Prognosis. — Brachial  plexus 
neuritis  is  always  a  prolract<.-d 
nmlaily,  re<iuiring  from  three  to 
eighteen  uioiitlis,  or  mon;.  In  old 
artliritic  individuals  it  is  esiK'cial- 
ly  inveterate,  but  usually  termi- 
Mat«s  in  recovery.  Relapses  are 
likely  to  take  place,  and  some 
slight  disability  in  the  way  of  pain 
or  weakness  is  likely  to  (K-rsist  [wr- 
manently.  The  long  maintenance 
of  flexe<l  [Kisitiuns,  with  the  double 
tendency  to  Joint  disturiiam-e  furiiishe<l  by  the  rheumntie  element  and 
the  ner VI!- lesion,  fi>i|iii'ntly  result  in  a  liniitatiim  of  the  mnge  of  motion 
at  the  shoukh'r  and  elbow.  The  wrist  and  smaller  Joints  may  also  Im; 
atifected,  and  the  us<>  of  the  hand  considerably  ini{Niire<]. 

Treatment. — The  treatment  is  that  for  neuritis  with  especial  atten- 
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tion  to  the  gouty  state.  Repeated  counterirritation  on  the  side  of  the 
neck,  in  the  clavicular  fossae,  and  on  the  inner  aspect  of  the  arm  with 
blisters  or  the  Paquelin  cautery  may  be  used  from  the  first.  The  arm 
should  be  immobilized,  except  for  the  mildest  daily  passive  movements, 
slight  massage,  and  electricity  when  the  tenderness  and  pain  permit. 

NERVES  OF  THE  TRUNK. 
The  individual  nerves  supplied  to  the  trunk  by  the  thoracic  and  two 
upper  lumbar  [)airs  are  rarely  singly  involved.  A  vertebral  lesion  or  a 
wound  may  so  aflPect  them,  but  the  motor  loss  is  hardly  appreciable  un- 
less several  suffer  simultaneously.  The  neuritic  pain  arising  from  Pott's 
disease  and  the  girdling  sensation  in  this  malady  and  in  tabes  dorsalis 
liave  great  value  from  a  diagnostic  standpoint.  There  is  also  some  truth 
in  the  lay  apprehension  that  herpes  zoster  may  be  fatal  if  it  completely 
girdles  the  trunk,  as  in  such  instances  it  almost  always  arises  from  some 
implication  of  the  nerve-roots  by  spondylitis,  malignant  growths,  or 
other  serious  local  mischief.  Though  irritation  of  a  nerve  may  cause 
a  localized  herpetic  eruption,  in  true  zoster  the  lesion  is  an  inflammatory 
disturbance  of  the  posterior  root  ganglia  (see  page  334). 

THE  NERVES  OF  THE  LOWER  EXTREMITY. 

The  nerves  of  the  lower  extremity  are  much  less  frequently  diseased 
than  those  of  the  arm,  but  are  subject  to  special  accidents  by  pressure 
on  the  lumbar  and  sacral  plexuses  within  the  body,  as  from  parturition 
and  abdominal  and  pelvic  growtlis.  Psoas  abscess  and  inflammations 
of  the  pelvic  viscera  may  also  invade  these  plexuses. 

The  anterior  crural  nerve  may  be  affected  (1)  within  the  abdo- 
men, when  the  iliacus  is  affected  and  flexion  of  the  thigh  on  the  body 
is  weakened,  or  (2)  below  Poupart's  ligament.  After  a  paralyzing  lesion 
the  extensors  of  the  knee  are  inactive  and  wasted  and  the  knee-jerk  is 
alx)lished.  Difficulty  is  experienced  in  advancing  the  foot,  especially 
in  mounting  stairs.  AneMhenia  exten<ls  from  the  groin  to  the  inner  side 
of  the  foot,  involving  the  entire  extremity  except  the  buttock  and  a 
narrow  strip  down  the  l)iu»k  of  the  thigh,  which  below  the  knee  spreads 
over  the  outer  side  of  the  calf  and  embraces  the  foot  excepting  on  the 
inner  margin  (see  diagrams,  pp.  52  and  53).  This  nerve  was  observed 
to  be  affected  seventeen  times  in  1000  patients  in  the  lying-in  hospital 
of  Copenhagen,  in  all  subsequent  to  parturition.^ 

The  external  cutaneous  branch  of  the  anterior  crural  supplying 
the  outer  side  of  the  thigh  seems  es|>eeially  subject  to  sensory  disturb- 
ances. In  gout,  alcoholism,  tobacco  excesses,  and  sometimes  as  a  linger- 
ing feature  in  multiple  neuritis,  this  area  is  sometimes  excjuisitely  hy- 
peresthetic,  so  that  the  patient  finds  it  inconvenient  even  to  allow  the 
weight  of  the  trousers  upon  the  skin,  or  is  conscious  of  an  acute  ting- 
ling when  he  pjisses  his  hand  over  the  thigh,  or  complains  of  various 
persistent  paresthetic  sensory  disturbances.  This  condition  is  called 
meralf/ia  parcMhdica  and  may  be  due  to  defective  return  circulation 
associated  with  varicose  veins  and  hemorrhoids.  It  is  usually  a  neuritis 
and  the  nerve  has  been  found  thickened  at  the  point  where  it  crosses 
the  pelvic  brim. 

1  "Centralbl.  f.  Gymik.,"  No.  'Jo,  liK)l. 
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The  obturator  nerve  has  the  same  origin  an  the  anterior  crural  and 
8iipi>Iieri  mainly  the  adductors  of  the  thigh  and  the  hip-  and  kuee-joiiits. 
Its  paralyaia  iutert'eres  witli  movements  that  require  approximation  of 
the  knees  and  impairs  outward  rolatimi  of  the  tliigh  through  weakness 
of  the  pectineus  and  external  obturator.  There  is  wasting  on  the  inner 
aspect  of  the  thigh.  The  senjtory  disturbance  is  confined  to  the  hip-  and 
knee-joints,  which  may  also  display  trophic  disturbance.  The  knee  pain 
in  morbus  coxe  is  a  familiar  complaint  due  to  irritation  of  this  nerve. 

The  superior  gluteal  nerre  supplies  the  gluteus  medius  and  mini- 
mus and  the  tensor  vaginse  fenioris.  Its  injury  interferes  with  ab- 
duction, outward  rotation,  and  circumduction  of  thelhigh. 

The  great  sciatic  nerve  is  diseased  singly  more  frequently  than  any 
other  nerve  in  the  lower  ex- 
tremity. Its  size  and  exposed 
position  within  the  |)clvis,  at  the 
sciatic  notch,  and  behind  the  neck 
of  the  teniur,  and  the  exjxised 
position  of  its  branches,  notably 
the  external  popliteal  as  it  turns 
around  the  libula  just  below  the 
knee  and  the  plantar  branches  in 
the  sole  of  the  foot,  lay  it  epiK*!- 
ally  liable  to  accidents.  It  su|>- 
plies  the  flexors  of  the  knee, 
which  also  assist  in  maintaining 
extension  of  the  ImhIv  on  the  hip, 
and  all  the  musicles  below  the 
kne<',  lu  spite  of  its  size  and 
extensive  miiscnlar  distribution, 
liiiriili/fit  of  tlic  sciatic  nerve  is 
not  so  disabling  as  that  of  tin- 
anterior  cniral.  Tlie  lii|>-joint 
can  be  fairly  contr<)ned  by  the 
muscles  that  escape,  and  the  knee 
is  kept  in  extension  tiirougli  the 
anterior  i-ninil.  The  whole  ex- 
tniiiity  is  then  thi'own  forward 
en  inttMur  ami  nscil  il-j  a  Jteg-leg, 
as  in  the  hemiplcgic  gait  (si'c 
p.  214),  but  wiihont  rigiilitv. 

The    mii-M'wa    lliat    n-sults 
from  [ud-iv  of  the  great  sciatic 

occu])ies  a  uariMW  strip  from  the  gluteal  fold  to  the  ham,  where  it  sprcad.s, 
enibnicing  the  outer  side  of  tlie  leg  iLs  far  forward  as  the  tibial  crest,  and 
all  the  aid<li>  aii<I  tool  <>xi-e|it  on  the  inner  .side.  The  wasting  is  inarki-d 
I  tlie  liii.'k  .if  the  ihitrh  and  below  the  knee;  the  limb  may  be  rv<Uiml 
I'erliiniiiiig  uhvrs  on  the  sole  of  the  fiH)t,  jmr- 
of  tlie  gntit  tiw,  are  likely  to  develop, 
.i^ion  of  tlie  sciatic,  the  rjimuit  i»>jititrtil  or  prronml 
(■xjMisc<l  jKisition  (1)  in  the  ham  and  (2)  below  the 
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knee  on  the  outside  of  the  neck  of  the  fibula.  It  supplies  the  extensors  of 
the  foot,  the  long  extensors  of  the  toes  and  the  peronei,  and  is  analogous  to 
the  lower  portion  of  the  musculospiral  in  the  arm.  Its  paralysis  causes 
foot-drop  and  toe-drop.  The  muscular  fullness  on  the  anterior  and  outer 
aspect  of  the  leg  is  lost;  the  uncovered  crest  of  the  tibia  is  extremely  prom- 
inent. A  tendency  to  equinovarus  is  produced  that  is  often  rendered  a 
permanent  deformity  by  contracture  in  the  calf-muscles.  The  outer 
half  of  the  front  of  the  le^  and  the  dorsum  of  the  foot  are  anesthetic. 

The  inner  division  of  the  sciatic,  the  interned  popliteal,  is  analogous 
to  the  median  and  ulnar  in  the  upper  extremity.  It  supplies  all  the 
calf-muscles,  the  long  flexors  of  the  toes,  and  all  the  small  muscles  of 
the  foot  except  the  short  extensor  of  the  toes.  It  divides  into  the  in- 
ternal and  external  plantar  nerves,  which  are  sometimes  singly  diseased. 
When  the  internal  pUintaVy  which  is  analogous  to  the  median,  is  alone 
divided,  we  have  paralysis  of  the  short  flexor  of  the  toes,  the  plantar 
muscles  of  the  great  toe  except  the  adductor,  and  the  two  inner  lum- 
bricales.  The  big  toe  becomes  overextended  at  the  first  joint  and  flexed 
at  the  second,  producing  the  deformity  called  hammer'toe.  There  is 
anesthesia  on  the  inner  portion  of  the  plantar  surface,  embracing  also 
the  plantar  surface  of  three  and  a  half  toes. 

When  the  extefmal plantar,  the  analogue  of  the  ulnar,  is  divided,  the  mus- 
cles of  the  little  toe,  the  two  outer  lumbricales,  the  adductor  hallucis,and  all 
the  interossei  are  j>aralyzed.  All  the  t(x;s  assume  the  hammer-toe  deform  ity, 
and  the  use  of  the  foot  is  much  weakened.  Anesthesia  is  produced  on  the 
outer  half  of  the  sole  and  on  the  plantar  surface  of  the  little  and  one-half 
of  the  next  toe.  The  dorsal  surface  of  the  f(K)t  and  toes  is  supplied  by 
the  musculocutaneous  and  anterior  tibial  nerves  from  the  peroneal. 

When  the  internal  ix)pliteal  is  divided  in  the  ham,  in  addition  to 
the  disability  due  to  paralysis  of  both  ])lantar  nerves  we  have  a  loss  of 
inwanl  rotation  of  the  flexed  leg,  due  to  paralysis  of  the  popliteus  muscle, 
and  loss  of  power  of  extending  the  foot  on  the  leg.  By  the  overaetion 
of  the  anterior  leg-iiuiseles  talipes  ealeaneus  is  produced.  The  arch  of 
the  f(K)t  at  the  siune  time  becomes  exaggerated  ;  the  t<jes  are  extended  at 
the  first  and  flexed  at  the  other  joints,  producing  the  analogue  of  the 
combined  ulnar  and  median  defornn'ties  in  the  hand. 

MetaUirmhjw,  or  MorUni^i^  dm'<m\  probably  (consists  of  a  pressure  neu- 
ritis or  neuralgia  of  some,  usually  one,  of  the  digital  branches  of  the 
plantar  nerves  between  the  heads  of  the  metatarsal  bones.  It  com- 
iwonlv  arises  from  the  use  of  too  narrow  boots,  and  can  be  reniedicMl  in 
sonu^  cases  by  a  shoe  of  pro])er  width  snugly  embracing  the  arch  of  the 
foot.  In  the  soh^  a  dc|)ression  is  fashioned  to  relieve  pressure  on  the 
particular  painful  point.  Kxcision  of  the  metacarpal  head  or  neu- 
rectomv  have  both  been  eniploved  successiiillv  in  severe  cases. 

Sciatic  Neuritis. — Xeuritic  and  neuralgic  conditions  have  been  so 
eonfuscnl  under  the  term  sciatica  that  it  is  best  avoided.  Persistent  pain 
confined  to  the  region  of  the  great  sciatic  nerve  and  its  distribution,  with 
tenderness  in  the  nerve-trunk,  is  almost  always  due  to  neuritis.  Sciatic 
neuralgia,  on  the  other  hand,  is  a  rare  at!e<'tion.  Infiannnation  of  the 
seiatie  nerve,  from  its  clinical  importance,  demands  sepanite  consideration. 

Causes. — The  causes  of  sciatic  neuritis  are  those  of  neuritis  else- 
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where,  and  may  be  divided  into  those  of  a  general  and  those  of  a  local 
sort.  In  the  first  group  we  may  name  aduU  age,  as  sciatic  neuritis  is 
comparatively  rare  before  twenty-one.  stales  are  much  more  commonly 
affected  than  females,  in  the  proportion  of  8  to  1,  according  to  Gibson.^ 
Goxdy,  rheumatic,  and  neurotic  individuals  are  especially  liable  to  develop 
it  Among  systemic  poisons  tliat  favor  its  occurrence  may  be  mentioned 
lead,  diabetes,  syphilis,  typhoid  fever,  malaria,  and  grip.  Pelvic  dis^ 
ease  and  pelvic  hyperemias  seem  also  active  in  causing  sciatic  neuritis, 
often  acting  also  as  local  causes  by  transmitting  pressure  or  inflammation 
to  the  sacral  plexus.  It  is  most  frequent  in  wet  and  cold  seasons  and 
among  those  whose  occupations  expose  them  to  wet  weather  or  extreme 
changes  of  temperature,  such  as  stokers,  puddlers,  and  laundresses.  It 
may  follow  operations  done  in  the  lithotomy  position. 

Among  the  numerous  heal  causes  cold  is  usually  considered  most 
important.  Sitting  on  damp  ground  or  on  cold  stones,  standing  in  water, 
or  wearing  wet  clothing  or  shoes.  (Compression  of  the  nerve  in  sitting 
or  by  vigorous  action  of  the  leg-flexors  and  rarely  contusions  from  blows 
below  the  sciatic  notch  may  induce  it.  Bony  thickening  at  the  notch  and 
syphilitic  deposits  at  this  site  have  occasioned  a  sciatic  neuritis.  In 
quite  a  proportion  of  cases  there  is  an  antecedent  lumbago.  The  down- 
ward extension  of  the  process  in  the  muscles  and  fascia  involves  the 
sciatic  nerve  at  the  notch.  All  sorts  of  pelvic  tumors  and  even  constipar- 
lion  are  capable  of  exercising  such  pressure  on  the  sacral  plexus  that  a 
sciatic  neuritis  follows.  The  nerve  is  sometimes  injured  in  this  position 
by  the  obstetrical  forceps  or  through  compression  by  tlie  gravid  uterus 
and  fetal  head,  Spinal  disease  and  new  growths  within  the  spinal  canal 
may  give  rise  to  neuritis  by  affecting  the  nerve-roots  in  the  cauda  equina 
or  at  the  vertebral  foramina.  Excessive  fatigue  of  the  legs,  as  in  the  use 
of  the  sewing-machine,  and  the  pressure  of  varices  in  the  extremity  or 
in  the  pelvis  or  about  the  nerve-tnink  may  occasion  it. 

Morbid  Anatomy. — From  rare  autopsies  and  occiisional  operations 
the  condition  in  the  nerve  is  found  to  be  a  perineuritis,  affecting 
also  the  adventitia.  Secondarily  the  nerve-fibrils  suffer.  There 
is  often  an  increased  vascularity  and  redness  of  the  nerve,  and  vari- 
cose dilatations  in  and  about  the  nerve  have  been  observed  bv  some. 
The  nerve  is  usually  edematous  and  tumefied.  In  a  word,  we  have  to 
deal  with  an  interstitial  neuritis.  Hunt^  describes  a  perineural  jelly- 
like, (juite  structureless  deposit  in  the  nerve  sheath  unaccompanied  by 
inflammatory  changes  and  probably  of  gouty  or  rheumatic  relationship. 
It  is  usually  most  marked  at  the  sciatic  notch  and  in  the  middle  of  the 
thigh,  but  may  be  more  widely  diffused.  A  similar  condition  is  some- 
times found  in  the  branches,  particularly  the  external  popliteal. 

Symptoms. — ^The  primal  symptoms  of  sciatic  neuritis  are  pain  and 
tenderness.  While  both  have  a  tendency  to  extend  throughout  the 
sciatic  territory,  at  first,  and  ofk'n  during  the  entire  cast*,  they  an»  con- 
fined to  the  crural  |>ortion  of  the  nerve  and  art*  most  intense  l>elow  the 
gluttial  fold  and  in  the  up|KT  half  of  the  thigh  diriH'tly  in  and  over  the 
nerve-trunk.  The  jKitient  will  often  trace  with  his  finger  the  seat  of 
pain  in  a  line  that  anatoniiciilly  corresponds  to  the  nerve  its(»lf.      Below 
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the  knee  the  pain  follows  by  preference  the  external  popliteal  nerve. 
The  pain  varies  in  degree,  but  is  persistent  in  character,  and  even  when 
slight  is  extremely  wearing  by  its  continuance.  It  is  notably  subject  to 
exacerbations,  which  are  quite  likely  to  occur  at  night  and  seriously  in- 
terfere with  sleeping.  Walking  or  any  vigorous  use  of  the  limb  is 
likely  to  increase  the  pain  at  once.  Even  after  many  hours  of  freedom 
from  it,  the  pain  may  sometimes  be  promptly  reestablished  by  taking  a 
few  stej)s.  In  bed  the  patient  holds  the  limb  by  preference  in  a  semi- 
flexed position  at  the  hip  and  knee  with  the  ankle  extended.  This 
obviates  compression  of  the  nerve  by  the  muscles  and  avoids  stretching 
the  nerve  by  extension.  If  the  nerve  is  stretched  over  the  femoral 
neck,  by  extending  the  knee  and  flexing  the  thigh  on  the  pelvis,  pain  is  at 
once  produced.  These  conditions  give  rise  to  a  characteristic  attitude 
and  gait  The  patient  holds  the  knee  semiflexed  and  inclines  the  body 
to  the  opposite  side,  throwing  into  prominence  the  hip  on  the  side  of  the 
sciatic  neuritis.  This  tends  to  keep  the  weight  on  the  sound  limb,  but 
its  long  continuance  may  develop  a  well-marked  scoliosis  with  the  lum- 
bar spine  convex  to  the  neuritis  and  a  compensatory'  dorsal  curvature 
convex  to  the  sound  side.  After  recovery  from  the  neuritis  this  sciatic 
scoliosis  usually  disappears.  The  scoliosis  occurs  in  the  opposite  sense  in 
cases  marked  by  spasms  in  the  affected  leg  and  thigh,  which  are  due  to 
involvement  of  the  vsacral  plexus  or  the  lumbar  cord,  and  manifest  espe- 
cially in  the  distribution  of  the  anterior  crural  nerve.  The  hip  on  the  side 
of  the  neuritis  is  then  approximated  to  the  lower  ribs,  the  opposite  one 
made  prominent ;  the  lumbar  curve  is  concave,  the  dorsal  curve  convex, 
on  the  side  of  the  disease.  This  homologous  sciatica  scoliosis  is  likely  to  be 
|)ermanent  inasmuch  as  the  condition  upon  which  it  develops  is  a  chronic 
one  and  contractures  develop  to  fix  the  deformity.  In  walking  there  is 
an  evident  intention  to  use  the  diseased  limb  as  little  as  possible  in  order 
to  avoid  tension  and  muscular  a)mpression  of  the  inflamed  nerve. 

Pressure  made  with  the  fingers  along  the  trunk  of  the  nerve  and  its 
branches  develops  tenderness,  which  is  greatest  in  certain  regions. 
These  correspond  to  the  tender  points  of  Valleix.  The  most  constimt 
are  the  following :  The  gluteal  point  over  the  sciatic  notch,  the 
trochanteric  point  above  the  trochanter  major,  a  trad  corres|x^nding 
to  the  nerve-trunk  on  the  posterior  aspect  of  the  thigh,  vl  popliteal  point 
in  the  ham  at  the  division  of  the  nerve,  a  fhular  point  where  the  exter- 
nal popliteal  is  superficial  to  the  neck  of  the  fibula,  and  a  point  on  the  dor^ 
sum  of  the  foot.  Frequently  we  find  lunibar  points  just  above  the  sacrum, 
an  iliac  point  at  the  middle  of  the  iliac  crest,  a  patellar  point  over  the 
knee-caj),  points  in  the  calfy  points  behind  the  malleoli ^  and  plantar  points 
in  the  sole  of  the  foot.  Gara  ^  and  Rainist^  insist  that  tenderness  is 
always  to  be  elicited  by  pressure  on  or  at  the  side  of  the  fifth  lumbar 
i?pinous  ])rocess. 

It  is  at  these  points  that  the  patient  complains  of  the  paroxysins  oj 
pain  that  commonly  mark  the  course  of  the  disease.  Thev  are  often  of 
a  lancinating,  boring,  tearing,  burning  character  that  racks  the  patient 
and  exceeds  his  power  of  description  and  endurance.  They  are  usually 
provoked  by  use  of  the  member,  by  an  exposure  to  cold,  or  by  some  manip- 

1  "  Wiener  med.  Wochensch.,"  1907,  No.  23.      »  **  Neurolog.  Centra Iblatl,"  1909,  No.  20. 
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ulatioD  of  tlie  parts,  but  may  come  on  spontaneously  and  even  periodi- 
cally, as  in  malaria.  They  often  follow  sleep,  probably  from  pressure 
or  a.  continued  eramped  position. 

CuUineoag  aemibiUiy  is  often  modified.  Hyperesthesia  in  the  sciatic 
area  is  the  rule  at  first,  but  in  prolonged  or  severe  cases  gives  place  to 
anesthesia.  Often  the  bypersensorj'  disturixince  is  confined  to  small 
areas  which  corrcsiKmd  fairly  well  to  the  painful  points  previously  indi- 
cated. Various  paresthesias  are  encountered,  such  as  a  feeling  of  cold, 
heat,  prickling,  fullness,  formication,  etc. 

J/frfor  dUiurbaiu-et  are  less  constant  and  present  much  variation.  They 
usually  only  appear  in  the  graver  cases.  Sometimes  the  member  ia 
shaken  iti  a  spasnimlic  manner  during 
the  painful  paroxysms,  and  painftil 
cramps  in  the  c-.ilf-miiscles  may  ag- 
gravate the  patient's  suliering,  iJe- 
Jiexca :  The  knee-jerk  is  rarely  ex- 
a^eratcd,  usually  it  is  diminished, 
and  the  Achilles  tendon  reflex  is  al- 
most always  greatly  reduced  orabsent. 
Gibson  '  notes  that  the  cremasteric 
reflex  is  usiinlly  exaggerate<]  and  tlie 
plantar  may  be  incrt^ised,  but  the  toe- 
sign  of  Babinski  is  never  present.  If 
the  muscles  waste,  fil>rillar  twitching  is 
frequently  observi'd,  and  there  is  jtare- 
sisor  paralysis.  In  tiic  rare  spasmodic 
ca.se8  already  mentioned,  in  which  the 
plexus  or  i-ord  i.-s  involved,  the  entire 
limb  may  be  drawn  np  in  a  painful  and 
protracte<l  siklsui  njxm  the  slightest 
cutaneous  irritation,  even  by  a  breath 
of  air  or  the  contact  of  clothing. 

Involvement  of  the  vasomotor  and 
tniphic  functions  of  the  nerve  in  se- 
vere and  ]»rotracted  (■a.-«s  renders  the 

limb  livid  in  color,  cold  to  the  touch,  ng.  iii— stkuo  nr  ioor  duniion  on 

with  a  tem|M'r.iture  re<luc«Hl    si-vcral     toS™!"™  ^[^""Sn'dU"'"'^'""!!'^'^^ 
degrees.     The  |M'rspiratiim  is  usually     »i"»"i<"iufhip.»nii«™ii.«i». 
reduced,  hut  may  be  ini'reu.-a'd,  and  the 

dermal  structures  fretjuently  suffer,  as  in  neuritis  elsewhere.  Scaliness, 
lierpetiform  eruptions,  erythema,  and  acite  sometimes  api)ear,  and  jterfo- 
rating  ulcer  has  Ix-en  encountered.  The  muscles  waste  and  show  the 
reaetiiin  of  degent-nitioii  t<i  eleetrieity.  The  Wiwting  is  most  noticeable 
in  the  Iqr  and  buttock.  The  enlarged  ner\'e  may  sometimes  be  felt 
An  increase  of  cntancnus  fat  may  mask  the  nnis<nilar  wasting, 

A  doiihli-  ncinfii-  iieiiri/it  is  almost  invariably  due  to  spinal  disease  or 
pi-lvic  disonliT,  to  ilie  sus))iciou  of  which  it  should  always  give  rise. 

DiaffDoais. — The  diagnosis  of  a  sciatic  neuritis  is  not  ordinarily  diffi- 
cult    It  is  Itascd  on  jK-rsisteut  jmin  and  uptm  the  presence  of  the  ana- 
'  '■Ellin.  Med.  Jour.,"  No.  »,  1901. 
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tomically  located  tenderness.  Neuralgia  gives  rise  to  fleeting  pain 
without  tenderness  or  with  relatively  very  slight  tenderness^  but  early 
in  neuritis  this  combination  may  also  obtain.  Disease  of  the  hip-joint 
is  sometimes  mistaken  for  sciatic  neuritis.  Here  joint  tenderness  and 
fixation  and  the  location  of  the  pain,  which  does  not  correspond  to  the 
sciatic  but  to  the  obturator  nerve,  serve  to  diflcrentiate  the  articular 
disease.  '  Hysteria  sometimes  mimics  sciatic  neuritis.  The  onset  of 
the  disorder  under  emotional  stress,  the  absence  of  trophic  disturbance, 
and  the  presence  of  contractures  and  other  stigmata  of  the  neurosis  dis- 
tinguish it  When  the  neuritis  has  resulted  in  wasted  muscles,  cutane- 
ous eruptions,  etc.,  it  can  hardly  fail  of  recognition. 

More  difficult  questions  are  those  of  the  causation  and  location  of  the 
primal  inflammation.  In  every  instance  a  thorough  investigation  should 
be  made  of  the  pelvic  organs  and  the  spinal  functions.  If  the  neuritis 
is  bilateral,  the  disease  is  almost  surely  above  the  sciatic  notch.  In 
tabes  sciatic  pains  are  very  frequent,  but  their  lancinating  character 
and  appearance  in  storms,  with  other  symptoms  and  signs  of  the 
disease,  should  lead  to  their  proper  classification.  By  the  injection 
of  cocain  into  or  close  to  the  nerve  at  the  sciatic  notch  the  neuritic 
pain  is  inliibited,  unless  the  trouble  is  higher  up,  and  this  measure,  there- 
fore, helps  to  locate  it  within  or  outside  the  pelvis.  A  history  of  syph- 
ilis, malaria,  or  climatic  exposure  sometimes  tells  tlie  whole  story. 

Progrnosis. — A  pure  sciatic  neuritis  is  of  good  ultimate  prognosis. 
If,  however,  it  be  due  to  pelvic  or  spinal  disease,  the  outlook  is  modi- 
fied for  the  worse  by  such  conditions  and  in  proportion  to  their  gravity. 
As  in  any  other  neuritis,  the  probable  duration  must  be  estimated  from 
the  degree  of  severity  of  the  neuritic  process.  The  manageability  of 
the  patient  has  much  to  do  with  the  ])rospects  of  a  given  case,  as  a 
great  deal  depends  upon  rest,  and  preferably  rest  in  bed.  Usually  the 
disease  lasts  several  months,  and  under  conditions  of  use  and  irritation 
may  extend  over  years  or  present  numerous  relapses.  If  nerve  degen- 
eration and  muscular  atrophy  develop,  from  six  to  nine  months  will  be 
required  for  recovery,  though  the  pain  may  subside  much  sooner. 

Treatment. — The  general  plan  of  treatment  of  a  sciatic  neuritis 
corresponds  to  that  of  any  ordinary  neuritis  (p.  290),  but  certain  local 
conditions  require  special  attention.  First  of  all  and  most  important 
in  the  ear///  f<taffc  is  complete  rest  of  the  limb  by  absolute  rest 
in  bed.  This  can  l)e  rendered  the  more  effective  bv  the  use  of 
a  lon^,  well-padded  splint,  extending  from  the  armpit  to  below 
the  foot,  where  a  cross-piece  on  the  surface  of  the  bed  serves  to 
maintain  a  proper  position  of  the  whole.  To  this  splint  the  limb 
should  be  li<j:htly  secured  in  a  comfortable  position,  slightly  flex(d 
at  the  hip  and  knee.  The  up{Xir  end  of  the  splint  is  se»eured  to 
the  chest  by  webbing  bands  or  a  binder.  Care  must  be  taken  not  to 
constrict  the  limb  at  any  point.  Gouty,  rheumatic,  and  other  favor- 
ing conditions  recjuire  appropriate  attention,  and,  of  course,  pelvic 
and  intestinal  trouble  nnist  be  properly  treated.  From  the  very  first, 
counterirritation  over  the  nerve-trunk  should  be  employed.  This  niav  be 
in  the  form  of  sinapisms,  small  blisters,  or  preferably  by  the  Paquelin 
cautery.    Continuous  use  of  hot  jwultices  or  the  ice-bag  is  to  be  advised. 
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Internal  medication  is  practically  useless,  though  some  favor  mercury, 
others  salicylates,  and  lately  nitroglycerin,  in  -j-J^^grain  doses  every 
two  or  three  hours,  has  been  lauded.  In  the  writer's  experience  it  has 
had  no  value.  Acupuncture  over  the  course  of  the  nerve  serves  the  same 
purpose  as  any  other  form  of  counterirritation,  and  the  same  is  true  of 
injections  of  ether  and  other  fluids.  Gibson  ^  advises  puncturing  the 
nerve-trunk  itself  with  a  good-sized  needle  in  about  five  places,  and 
reports,  in  100  consecutive  cases,  56  cured,  32  much  improved,  10  im- 
proved, and  2  unimproved.  The  purpose  of  the  nerve-puncture  is  to  re- 
lieve the  supposed  edema  within  the  sheath.  The  usefulness  of  the  meas- 
ure is,  therefore,  limited  to  early  cases.  For  the  same  reason  the  needle 
should  be  used  at  the  point  of  involvement,  which  is  usually  opposite  the  glu- 
teal fold.  When  the  nerve  is  thus  pierced,  a  pain  darts  down  its  course. 
The  needle  is  to  be  inserted  at  intervals  of  about  an  inch  in  the  course 
of  the  nerve  in  the  thigh,  five  times  at  a  sitting,  and  repeated  after  two 
or  three  days.  A  somewhat  similar  treatment  consists  in  puncturing 
the  nerve  near  the  sciatic  notch  with  a  hollow  needle  and  injecting  sev- 
eral cubic  centimeters  of  a  sterile  normal  salt  solution.  Negro  *  reports 
113  rebellious  cases  in  which  vigorous  pressure  over  the  nerve  at  the 
most  painful  i>art  resulted  in  recovery.  He  places  the  patient  on  his 
face,  and,  with  all  his  force,  presses  both  thumbs  upon  the  nerve,  rolling 
it  from  side  to  side  for  fifteen  seconds.  This  is  repeated  after  twenty 
minutes,  aud  it  is  then  much  less  painful  than  at  first.  The  patient  is 
relieved  of  pain  for  several  hours  aud  is  enabled  to  walk.  It  is  I'ec- 
ommended  that  this  manipulation  be  done  about  six  times  at  two-hour 
intervals  every  second  or  third  day.  This  procedure  would  seem  better 
calculated  to  cause  than  to  cure  a  neuritis,  but  is  certainly  valuable. 
Vigorous  massage  of  the  nerve  in  early  cases  has  always  seemed,  in*  the 
writer's  experience,  to  increase  the  pain  aud  intensify  the  trouble,  but  in 
late  cases  is  of  great  benefit,  particularly  in  building  up  the  waste<l  mus- 
cles. Electricity  is  also  extensively  used  by  some.  When  the  inflam- 
mation is  recent  and  the  pain  severe,  a  majority  favor  a  broad,  positive 
sponge-electrode  over  the  nerve,  with  sufficient  unbroken  current  to  red- 
den the  skin.  In  old  cases  the  vigorous  faradization  of  the  thigh-  and  leg- 
muscles,  though  painful,  sometimes  seems  to  be  of  l)enefit,  perhaps  by  the 
mechanical  muscular  pressure  thus  induced.  High-frequency  currents 
sometimes  produce  immediate  and  remarkably  favorable  results.  So  also  do 
static  sparks.  Stretching  the  sciatic  over  the  neck  of  the  femur  by  forcibly 
flexing  the  hip-joint  with  the  knee  fully  extended  is  also  useful  in  late  stages. 

In  most  cases  sedatives  are  required.  Morj>hin  is  the  only  certain 
anodyne,  but  its  disjid vantages  in  the  face  of  a  protracted  disease  should 
post[>one  its  use  to  the  last  moment.  The  coal-tar  derivatives  have  some 
effect,  and  cocain,  y^^  of  a  grain  injecte<l  near  the  nerve,  acts  very  well. 
The  best  results  will  probably  follow  complete  r(»st  and  vigorous  counter- 
irritiition  in  the  early  stage  ;  active  massjige,  cutaneous  stimulation,  and 
free  use  of  the  limb  in  protracte^l  easi»s. 

Various  springs  and  watering  places  have  gtuncnl  a  reputiition  in  the 
treatment  of  sciatic  neuritis.     All  furnish  hot  baths  and  much  rubbing 

»  ♦TAncet,"  Ix>n(lon,  1893,  No.  3r>:W. 
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or  rude  massage.  The  enforced  idleness,  abundant  excretions  due  to 
drinking  the  water,  frequent  baths,  and  manipulations  are  the  factors  of 
their  success.     In  early  cases  such  a  course  is  often  clearly  detrimental. 


CHAPTER  IV. 
MULTIPLE  NEURITIS. 

Under  the  terms  muUiple  neuritis,  multiple  peripheral  neuritis^  poly- 
neuritis,  beri-beii,  kakki,  etc.,  are  embraced  a  number  of  conditions 
which  have  groups  of  symptoms  mainly  referable  to  disturbed  functions 
of  the  peripheral  nerves.  The  old-time  distinction  between  central  and 
peripheral  organs  and  the  clinical  features  of  these  cases  directed  atten- 
tion mainly  to  the  nerve-trunks  and  endings.  In  view  of  our  present 
knowledge  of  the  neuron  unit,  supported  by  numerous  observations 
showing  spinal  nuclear  involvement  and  even  cerebral  cortical  disturb- 
ance in  multiple  neuritis,  the  term  peripheral  must  be  dropped.  By 
multiple  neuritis  or  polyneuritis  is  here  meant  a  malady  in  which  the 
anatomical  lesions  open  to  our  present  means  of  investigation  are  usually 
more  pronounced  in  the  nerves  than  in  the  central  organs,  and  commonly 
consist  of  degeneration  of  the  axis-cylinder  process.  Cases  in  which 
no  histological  change  is  found  can  not  always  be  excluded,  as  many  of 
the  numerous  poisons  giving  rise  to  the  disease  may,  so  far  as  we  can 
detect,  sometimes  produce  dynamic  modifications  alone.  It  is  also 
allowable  to  suppose  that  the  early  effects  of  such  poisons  are  perturba- 
tive  of  nerve-cell  activity,  to  which  the  degeneration  in  the  distant  axis- 
cylinder  process  is  secondary,  and  that  if  the  poisoning  be  slight  in 
degree,  or  the  investigation  be  made  before  the  secondary  results  are 
developed,  no  change  whatever  will  be  presented.  Finer  methods,  how- 
ever, are  daily  displacing  post-mortem  appearances  v/hich  were  formerly 
considered  normal,  and  the  dynamic  cases  are  being  steadily  brought 
within  the  domain  of  the  morphologically  abnormal.  It  is  likely  that 
polyneuritis  were  better  classed  as  a  general  disease  of  the  nervous 
system.  The  preixmdcrance  of  neuritic  conditions  has  dictated  its  de- 
scription iu  this  connection. 

Etiology. — Polyneuritis  is  the  result  of  a  systemic  poisoning  or  of 
conditions  which  entail  depraved  nutrition,  or  of  both.  The  toxic  sub- 
stances  which  are  capable  of  producing  a  multiple  neuritis  are  most  com- 
monly alcohol  and  lead ;  less  frequently  arsenic,  mercury,  silver,  phos- 
phorus, sulphid  of  carbon,  oxid  of  carbon,  and  ergot.  In  Manchester, 
England,  an  epidemic  of  multiple  neuritis  was  trace<l  to  arsenic  in  the 
beer.^  Certain  autotoxic  substances  may  be  develojied  that  have  the  same 
pathogenic  power,  as  in  diabetes,  nephritis,  and  intestinal  disturl)ance. 

The  infections  furnish  another  group  of  causative  agents.  Most  of 
the  infectious  fevers — typhoid,  typhus,  the  exanthemata,  erysij)elas,  putT- 
peral  infection,  acute  rheumatism,  influenza,  and,  above  all,  diphtheria — 
are  occasionally  followed  by  a  multiple  neuritis,  which  usually  app^irs 
during  convalescence.     Even  whooping-cough  has  been  complicated  by 

1  J.  S.  Bury,  "Br.  Med.  Jour.;'  Deo.  1,  1900. 
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multiple  neuritis.*  In  rare  instances  the  neuritic  disturbance  appears 
eariy  in  these  infectious  diseases^  and  again  rarely  it  may  follow  them 
after  a  considerable  period  of  time,  even  after  several  months  have  inter- 
vened.    The  related  toxins  are  assumed  to  be  the  determining  agents. 

Syphilis  and  tuberculosis  have  both  been  cited  as  causal  of  poly- 
neuritis. Undoubtedly  they  both  predispose  to  it  by  the  systemic  de- 
pression they  occasion,  and  both  are  capable  of  producing  a  local  neuritis 
by  their  specific  proliferations.  The  anesthetic  form  of  leprosy  is  fre- 
quently marked  by  a  polyneuritis  which  is  actually  a  peripheral  disease 
and  due  to  the  invasion  of  the  nerve-trunks  by  the  bacillus  leprae. 
Malaria  can  undoubtedly  produce  it.  Eisenlohr,  in  Homburg,  and 
Graeme  Hammond,  in  Connecticut,  have  reported  small  epidemics  of  the 
disease,  which  also  in  the  form  of  beri-beri  is  common  in  certain  parts  of 
Asia,  South  America,  and  on  shipboard  during  long  voyages. 

Cachexias  of  all  sorts,  but  especially  those  associated  with  cancer, 
are  likely  to  develop  polyneuritis ;  usually,  however,  combined  with 
changes  in  the  spinal  cord.  Old  age,  and  especially  old  age  marked 
by  extreme  arteriosclerosis  and  atheroma,  may  be  the  occasion  of  the 
disease  by  failure  of  nutrition  both  in  the  trophic  spinal  apparatus 
and  in  the  |)eripheral  nerve-trunks.  Multiple  neuritis  occurs  infre- 
quently before  adult  a^e.  In  children  it  is  usually  due  to  infection, 
es|>einally  diphtheria,  measles,  and  influenza.  Much  more  rarely  it  is 
caused  in  childhood  by  lead  or  arsenic.  Arsenic  has  caiLsed  poly- 
neuritis in  some  cases  of  chorea  where  it  has  been  too  freely  used. 
After  adult  age  is  reached  all  forms  are  comparatively  common. 
Alcoholic  polyneuritis  is  most  frequent  between  thirty  and  forty.  The 
senile  and  atheromatous  forms  ap|)ear  only  after  sixty.  Women  fur- 
nish the  greater  proportion  of  alcoholic  cases ;  men,  of  the  rheumatic  and 
toxemic  variety.  Occupation  plays  a  large  part  Painters,  plumbers, 
type-setters,  rubber-workers,  match-factory  employees  and  employees  in 
white-lead  factories,  and  lead-miners  are  especially  exposed.  Various 
other  pursuits  requiring  the  use  of  lead,  arsenic,  and  mercury,  or  the 
handling  of  spirituous  liquors,  the  last  by  indulgence,  furnish  many 
cases.  Very  often  more  than  one  cause  is  operative,  as  when  tubercu- 
losis leads  to  constant  alcoholic  stimulation,  or  the  onset  of  physical  or 
mental  depression  in  an  alcoholic  precipitates  the  attack  of  polyneuritis. 

Morbid  Anatomy. — Ijesions  in  the  Nerves, — In  the  very  great 
majority  of  cases  the  condition  found  in  the  nerve-trunk  is  one  of  degen- 
eration comparable  to  that  caused  by  traumatism,  with  the  difference  that 
in  polyneuritis  the  nerves  show  many  axis-cylinders  in  a  comparatively 
normal  condition.  Indeed,  all  grades  of  Wallerian  degeneration  may  be 
encountered  in  a  single  nerve,  the  fibers  being  differently  affected  by 
the  toxic  agent.  It  is  also  evident  that  the  intensity  of  the  toxic  pro- 
cess and  the  duration  of  the  disease  will  produce  corresjwnding  modifi- 
cations in  the  nutrition  of  the  axis-cylinder.  It  is  possible  that  event- 
ually we  will  be  able  to  distinguish  a  variation  in  the  degeneration 
pnxluced  by  the  various  provocative  agt»nts,  but  at  present  they  escape 
detection.  The  degonemti(m  following  l(»ad-poisoning  is  apparently 
identical    with  that  caused  bv  toxins.       The  intensity  of  the  neuritis 

»  Eshner,  "Jour.  Am.  Med.  Assoc,"  Jan.  10,  1903. 
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general  decreases  from  the  periphery  toward  the  centers.  Hyperemia 
of  the  endo-  and  perineurium  is  frequently  observable.  In  addition  to 
the  axis-cylinder  changes  in  some  cases,  usually  those  of  long  standing, 
there  is  an  increase  in  the  adventitia.  A  considerable  thickening  of  the 
nerve-trunk  results.  This  fibrous  proliferation  may  even  be  excessive  and 
at  exposed  points  sometimes  produces  nodular  enlargements.  Syphilitic, 
leprous,  and  tubercidar  changes  incident  to  these  various  diseases  are  also 
encountered.  In  the  leprous  form  the  nerve  may  also  contain  the  char- 
acteristic bacilli.  Ceni,^  Crocq,^  and  others,  by  inoculation  experiments 
in  lower  animals,  have  produced  the  same  changes  in  the  nerves  and  in 
the  spinal  cord  as  are  found  in  human  subjects,  but  not  in  the  brain. 

Lesions  of  the  Spinal  Cord. — In  a  considerable  and  constantly  grow- 
ing number  of  cases  the  cellular  parts  and  even  the  conduction  tracts  of 
the  spinal  cord  have  shown  involvement.  Oertel,  Dejerine,  and  Pernice 
have  described  lesions  of  the  anterior  horns  in  diphtheric  neuritis.  Many, 
among  them  Finlay,  Achard,Schaeffer,  Larkin  and  Jelliffe,^  and  Clarke,* 
have  noted  the  same  thing  in  alcoholic  neuritis.  Others  again,  as  Thiersch 
and  Rosenbach,  recognize  a  simple  atrophy  of  the  cornual  cells  in  lead- 
palsy.  The  cells  of  Clarke's  column  and  the  fibers  of  the  posterior  and 
cerebellar  tracts  have  presented  difiiise  lesions  of  an  inflammatory  and 
degenerative  nature.  This  observation  has  been  confirmed  by  Herzog.* 
Henschen  •  records  a  case  of  typical  diphtheric  polyneuritis  followed  by 
acute  disseminate  sclerosis.  The  spinal  cellular  changes  consist  either 
of  a  changed  crenelated  form  with  vacuolation,  or  of  changes  of  an  in- 
flammatory character,  sometimes  with  hemorrhages.  The  lesions  of  the 
spinal  white  matter  are  principally  degenerative. 

Lesions  of  the  Brain, — Pernice  and  Scagliosi '  in  diphtheric  cases 
found  the  principal  changes  in  the  brain,  cerebellum,  and  cord,  and  re- 
ferred them  to  circulatory  disturbance  followed  by  deg(»nerative  changes 
and  hemorrhage.  The  cortical  cells  showed  atrophic  degeneration, 
which,  as  in  the  cord,  especially  affected  their  protophusmic  prolonga- 
tions. The  well-known  effects  of  alcohol  and  lead  on  the  cerebrum  are 
also  found.  Dehio,*  ex|)erinienting  on  animals  with  poisonous  doses 
of  alcohol,  found  by  appropriate  stains  that  many  of  the  cortical  cells  were 
changed  in  whole  or  in  part.  The  presence  of  psychical  symptoms  in 
many  cases  of  polyneuritis  abundantly  proves  that  the  affection  is  one 
that  does  not  spare  the  highest  nervous  apparatus. 

On  the  other  hand,  in  many  cases  of  |X3lyneuritis  no  changes  have 
been  detecteil.  Thus  Hosche,*  in  a  earefullv  examined  case  of  wide- 
spread  di])htherie  palsy,  found  absolutely  no  change,  even  in  the  muscles 
which  had  been  paralyzed.  He,  therefore,  attributes  the  symptoms  to 
toxins  which  operated  without  causing  anatomical  changes.  The  optic 
nerve,  which  is,  in  fact,  a  cerebral  structure,  is  often  affected  in  polyneur- 
itis. We  have  here  to  recall  the  whole  list  of  toxic  amblyopias. 
Alcohol   again    })lays  the   most  frequent    part.     The  mahdhi  and   the 

1  "  Kif.  Med./'  Feb.  5,  1890.  2  «  r^>v,  ^i^^^  ^es  Mai.  de  I'Enfance,"  Sept.,  1895. 
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cranial-nerve  nuclei  are  subject  to  the  same  changes  as  the  analogous 
portions  of  the  spinal  cord. 

Lesions  in  the  Muscles. — The  muscles  supplied  by  the  affected  nerves 
in  jK)ly neuritis  undergo  changes  similar  to  those  in  simple  neuritis 
or  in  nerve-division,  but  usually  less  in  d^ree.  The  escape  of  numer- 
ous fibrils  in  the  nerve-trunks  is  probably  to  be  correlated  with  the  per- 
sistence of  numerous  apparently  normal  fibers  in  the  atrophied  muscles. 
Another  and  important  feature,  however,  is  added,  and  that  is  the  ten- 
dency to  fibrous  hyperplasia  in  the  affected  muscles,  constituting  in  well- 
marked  cases  an  hvterstiiial  myositis^  which,  in  its  turn,  may  act  detriment- 
ally upon  the  sarcode  elements.  This  muscular  fibrosis  also  explains  in 
part  some  of  the  tendinous  contracture  deformities  of  late  cases.  The 
presumption  is  that  an  element  of  irritation  is  present  which  acts  through 
the  apparently  normal  nerve-fibrils,  though  Babinski  is  disposed  to  attrib- 
ute it  to  the  pathogenic  effect  of  the  toxic  agent  directly  on  the  muscle. 

Changes  in  the  trophic  and  secretory  functions  of  the  nerve  are,  like 
the  motor  and  sensory,  less  pronounced  than  in  a  simple  neuritis,  but 
do  appear,  and  are  marked  by  disappearance  of  the  fatty  panniculus,  by 
thinned  and  glossy  skin,  vascular  disturbances,  mottling,  edema,  lack  of 
perspiration,  and  by  modified  growth  of  hair,  nails,  and  epithelium. 

Symptoms. —  The  symptoms  arising  from  so  wide-spread  a  dis- 
ease are  correspondingly  varied.  It  is  necessary  to  take  them  up  sys- 
tematically, but  it  may  be  said,  once  for  all,  that  they  are  symmetrical,  as 
a  rule,  affecting  both  sides  of  the  body  in  a  similar  manner.  This  might 
be  expected  from  a  toxic  cause  of  systemic  distribution.  It  is,  how- 
ever, a  fact  that  the  symptoms  usually  commence  first  on  one  side  and 
frequently  are  slightly  more  marked  on  one  side  than  on  the  other 
throughout  the  disease.  They  may  be  alternately  exaggerated  on  the  two 
sides.  Some  toxic  agents,  as  lead,  affect  more  esj>ccially  the  upper  extrem- 
ities ;  others,  jxirticularly  alcohol,  principally  involve  the  lower.  Again, 
in  some  cases  the  motor  symptoms  predominate ;  in  others,  the  sensory. 

Muscular  and  Motor  Symptoms. — The  Lou?er  Extremities. — ^The 
motor  disturbance  in  polyneuritis  is  princijmlly  one  of  deficit,  a  paresis 
that  in  severe  eases  reaches  complete  paralysis.  It  is  most  marked  at 
the  distill  extremities  of  the  limbs,  and  in  the  great  majority  of  cases 
affects  first  and  most  the  extensor  muscles.  In  the  lower  extremity  the 
extensors  of  the  toes,  the  peroneal  muscles,  and  the  dorsal  flexors  of 
the  foot  are  the  one»s  usually  most  implicated.  In  marked  cases  foot- 
drop  is  complete.  The  foot  falls  into  line  with  the  leg  and  the  plantar 
surface  turns  inward,  jKissively  pnulucing  an  equinovarus  position  when 
the  patient  is  recumbent,  or  when  the  foot  is  raised  from  the  floor  (Figs. 
1 1 5  and  116).  In  milder  ca.s(\s  the  patient  can  not  raise  the  toes  from  the 
floor  while  standing  on  the  heels,  or,  in  other  words,  can  not  dorsally 
flex  the  foot  beyond  a  right  angle.  The  tws  remain  in  a  flexiMl,  bunched 
I)osition,  and  {*:\u  not  be  extended  or  separated.  Efforts  against  resist- 
ance at  once  disclose  the  weakness  of  these  muscles.  A  peculiar  and 
characteristic  gait  is  developed.  In  onler  to  clear  the  gn)un(l  the  jwitient 
is  comp<»lled  to  raise  the  foot  by  flexing  the  thigh.  The  leg  is  then 
thn)wn  forwanl  like  a  flail  ;  the  Uw  is  pendent ;  the  outer  l)onler  of  the 
foot  is  depressed  and  brought  to  the  ground  toe  first,  or  in  a  flat-footed 
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manDer,  nr  tlie  out*r  bonier  of  the  f(Kit  etrikca  ihe  floor  first.  Tlie 
otlicr  fcjot  is  tlini  advance<i  in  precisely  the  -tame  manner.  From  this 
high  kuee-action  Charcot  dcDominated  the;  giiit  "  steppage."  The  dang- 
ling ftHJt  sometimes  wears  the  boot  at  the  Ute  and  frequently  scrapes  up 
the  dirt  of  the  pavement.  In  very  rare  instances  a  contrary  position 
of  the  foot  and  an  opposite  sort  of  gait  has  been  produced  by  loss  of 
power   in    the    calf- muscles,   the    anterior    group   being   spared.     The 


Fig  lis.— Gmll  In  mulli]' 
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patient  in  such  cases  in  walking  brings  tlie  licel  first  to  the  ground 
with  the  foot  everted  and  dorsally  flcxtHl. 

When  the  thi^li- ex  tensors  are  also  affected  and  the  muscles  at  tlie  root 
of  the  limb  are  weakened,  the  use  of  tlie  mcnil>er  becomes  well-nigh 
impossible,  A  paresb  of  the  extensors  of  the  knee  is  often  associated 
with  that  of  the  leg  muscles  in  alcoholic  polyneuritis.  As  above  in(Ucat«d, 
the  loss  of  power  may  be  trifling  or  absolute.  While  the  muscle-groups 
enumerated  are  most  affected,  their  opprments  also  lose  power,  but  in 
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less  d^ree.  The  loss  of  synergy  alone  would  account  for  much  of  their 
weakness,  but  the  neuritic  process  does  not  entirely  spare  them,  and  in 
severe  cases  of  long  standing  they  also  waste. 

ITie  Upper  Extremities, — The  distal  segments  of  the  upper  ex- 
tremities, as  in  the  lower  limbs,  are  principally  involved.  The  muscles 
of  the  forearms  and  hands  are  most  affected.  In  polyneuritis  the  mus- 
cles under  the  control  of  the  musculospiral  are  usually  the  first  to  suffer, 
the  most  involved,  and  the  last  to  recover.  Drop-torist,  the  attitude 
characteristic  of  musculospiral  palsy  (see  p.  299),  is,  therefore,  a  promi- 
nent deformity,  and  the  disability  of  the  hand  conforms  to  this  type,  but 
the  supinator  longus  often  escapes.  In  some  instances,  to  the  drop-wrist 
is  added  the  deformity  characteristic  of  a  median-nerve  palsy,  and  the 
claw-hand  or  ape-hand  is  developed.  The  postcarpal  tumor  may  also 
appear.  In  still  rarer  cases  the  deltoid,  biceps,  long  supinator,  spinati, 
and  short  supinator  first  suffer,  but  ordinarily  they  are  involved,  if 
affected  at  all,  after  the  forearm-  and  hand- muscles  have  been  invaded. 
These  functional  groupings  of  the  palsies  of  polyneuritis  again  furnish 
us  with  evidence  of  the  essentially  nuclear  character  of  the  lesion. 

Tlie  trunk-muscles  are  sometimes  also  weakened,  but  only  after  the 
paresis  of  the  extremities  has  become  pronounced.  Standing,  walking, 
and  even  sitting  may  thereby  be  enfeebled  or  completely  prevented. 

The  muscles  of  t/te  neck  and  face  in  very  severe  and  extensive  cases 
may  also  be  affected,  as  may  the  muscles  of  the  eyes,  tongue,  throaty 
larynx,  diaphragm,  of  respiration,  and  of  the  heart  itself.  Involvement 
of  the  muscles  of  the  throat,  palate,  and  accommodative  visual  appa- 
ratus is  a  characteristic  combination  in  diphtheric  palsy.  Brunton  ^ 
calls  attention  to  a  mask-like  face,  frequently  seen  in  the  alcoholic 
variety  of  multiple  neuritis,  affecting  particularly  the  portion  of  the  face 
between  the  eyes  and  lips. 

Electrical  Changes. — Owing,  probably,  to  the  variable  amount  of  in- 
jury and  irritation  in  the  nerves,  electrical  tests  in  polyneuritis  give  all 
possible  changes  from  the  normal  in  different  cases,  and  frequently  at 
different  pericxls  in  the  same  case.  Not  infrequently  in  the  early  days 
of  the  disease  electrical  excitability  to  faradic  and  galvanic  currents  is 
somewhat  increased.  This  lasts  but  a  short  time,  when  diminished 
faradic  response  is  presented,  and  may  he  attended  in  rare  instances  by 
voltiiic  diminution,  a  purely  quantitative  change.  More  frequently  and 
customarily,  as  faradic  excitability  diminishes,  the  voltaic  current  aug- 
ments in  |)ower  and  eventually  presents  some  or  all  of  the  items  of  the 
reaction  of  degeneration  (see  p.  47).  Complete  abolition  of  electrical 
responsi*  to  the  gjilvanic  current  is,  however,  rare,  even  in  the  severest 
cases.  Popoff  2  contends  tliat  <liminution  of  electrical  responses  may  be 
detected  ]ou^  before  paresthesia  is  noticed.  Erb  has  notice<l  that  with 
the  increased  voltaic  responses  sometimes  m^oWewa  can  be  easily  produced. 
A  sharp  blow  across  the  muscles  with  the  handle  of  a  jHTcussion  ham- 
mer, especially  near  the  tendinous  jwrtions,  prcxlnces  localized  contrac- 
tion of  the  muscle-tibers,  causing  a  swelling  that  hists  for  sevenil  minutes. 

Muscular  atrophy  follows  the  muscular  enfeeblement,  which  in  its 
turn  is  usually  prcceiUnl  by  sensory  disturbances.     The  muscular  tone 

»  *•  I5r.  Mwl.  JcMir.,"  Dec.  1,  1900.  *  "  Neurol.  Centralbl.,"  1900. 
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sinks  as  the  paralytic  features  develop  and  amyotrophia  is  promptly  added. 
In  rare  cases  the  loss  of  power  is  pronounced  and  yet  the  muscular  masses 
retain  their  usual  conformation  and  electrical  responses,  but  gradually 
their  swelling  curves  are  replaceil  by  straight  lines  or  even  by  hollows, 
and  the  wasting  in  extreme  cases  apparently  denudes  the  bones  of  every- 
thing but  the  dermal  and  fibrous  structures.  A  polyneuritis  may  stop 
at  any  point  or  attain  any  degree  of  intensity.  The  muscular  atrophy 
necessarily  shows  corresponding  variations.  As  the  paralytic  features 
preponderate  in  the  extremities  and  particularly  in  the  distal  portion  of 
the  limbs,  the  amyotrophia  is  most  marked  in  the  same  positions.  We, 
therefore,  find  it  ordinarily  in  the  hands  and  feet,  in  the  forearm  and 
below  the  knee,  but  there  is  no  voluntary  muscle  that  may  not  be  in- 
volved, and  even  the  internal  viscera  are  not  immune.  In  some  cases 
a  thick  layer  of  subcutaneous  fat  or  an  edematous  condition  may  dis- 
guise the  wasting  of  the  muscles. 

Other  Motor  Didurbances. — ^The  lack  of  muscular  balance  in  some 
cases  and  the  diminution  of  muscular  strength,  whenever  pronounced, 
may  be  attended  by  a  certain  amount  of  coarse  treniblingj  which  is  likely 
to  appear  on  voluntary  effort  or  when  the  muscles  are  strongly  exerted. 
This,  taken  with  the  disturbed  sensation,  especially  in  the  fingers,  leads 
to  nmch  durmine^  in  the  smaller  coordinate  movements  of  the  hand. 
Most  imtients  early  find  difficulty  in  picking  up  small  objects,  buttoning 
their  clothing,  etc.  For  similar  reasons  they  are  not  so  precise  in  the 
use  of  the  lower  extremities,  and  from  the  loss  of  sensation  in  the  feet 
they  sway  and  sometimes  fall  in  attempting  to  stand  with  closed  eyes. 
The  gait  may  also  appear  ataxic ^  but  in  the  sitting  or  recumbent  posi- 
tion these  patients  direct  the  movements  of  their  lower  extremities  with 
as  much  exactness  as  their  limited  power  w^ill  allow.  The  same  is  true 
for  the  movements  of  the  upj>er  limbs.  The  apparent  ataxia  must  usu- 
ally be  attributed  to  muscular  w^eakness.  Fibrillary  ticitching  in  the 
atrophic  muscles  is  frequently  seen.  Cnmips  sonietimes  occur  u|X)n 
effort  being  made  after  a  period  of  reiK)se,  or  sjx)ntaneou8ly,  or  after 
the  use  of  a  comparatively  mild  faradic  current.  Patients  very  fre- 
quently complain  of  cramps,  and  of  cramped  positions.  Hyperesthesia 
and  other  sensory  disorders  ]>rol)ably  lead  to  such  complaints. 

Contracture's  are  very  prone  to  develop.  Their  disabling  character 
can  not  he  too  strongly  emphasized,  the  more  so  as  the  maljM)sition  to 
which  they  give  rise  can  usually  be  prevented  by  proj)er,  early  manage- 
ment. They  arise  :  (1)  In  part  from  the  lack  of  balance  in  the  muscles 
on  the  two  sides  of  the  limbs  ;  (2)  in  part  from  the  natnrni  tendency 
of  the  flexors  to  impose  upon  the  joints  a  position  of  derniflexion ;  (»])  in 
part  from  the  action  of  gravity,  and  (4)  in  great  part  from  the  develo])- 
ment  of  the  muscular  fibrosis  and  fibroten<linous  retraction  in  the  mus- 
cles incident  to  the  disease.  From  these  causes  the  foot-drop  becomes 
a  fixture.  Attempts  to  dorsally  flex  the  ankle-joint  are  stopped  al)rnptly 
by  the  rigid,  shorteneil  heel-tendon,  which  alone  inijUMh^s  the  joint's  move- 
ments. A  similar  condition  is  often  present  at  tlie  knee,  elbow,  wrist, 
and  even  at  the  hip  and  shoulder.  In  exceptional  cases  tenotomies  are 
eventually  required  to  enable  the  jwtient  to  put  the  heels  to  the  fl(K)r. 

l^ie  Uejiexea, — The  cutaneous  reflcj^cs  in  the  parts  affected  by  a  jK)ly- 
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neuritus  may  be  normal,  but  are  usually  diminished  in  activity  and 
sometimes  abolished.  The  tendon  reflexes  are  almost  alwa}^  diminished 
or  abolished  in  the  limbs  that  are  most  affected,  but,  of  course,  only  in 
the  muscles  that  suffer.  The  Achilles  jerk  may  be  abolished  and  the 
knee-jerk  present,  or  there  may  be  some  difference  on  the  two  sides  of 
the  bo<ly.  In  well-marked  cases,  however,  the  ankle,  knee,  wrist,  and 
elbow  reflexes  are  usually  greatly  diminished  and  often  wanting.  Occa- 
sionally in  slight  cases,  and  then  usually  only  at  first,  the  reflexes  may 
be  very  active,  or  even  exaggerated,  but  clonus  is  never  encountered. 
The  organic  reflexes  governing  the  intestine  and  bladder  are  very  rarely 
impaired  and  practically  never  abolished.  Sphincteric  control  is,  there- 
fore, maintained. 

Sensory  Symptoms. — ^The  sensory  disturbances  of  polyneuritis  are 
usually  the  first  to  appear,  the  last  to  cease,  and  they  often,  even  more 
than  the  paralytic  features,  distress  and  worr}'  the  patient.  Popoff,^ 
however,  contends  that  reduced  faradic  reactions  are  the  earliest  symp- 
toms, and  the  author  has  foretold  multiple  neuritis  in  alcoholic  cases  by 
the  diminished  knee-jerks  weeks  before  there  was  any  complaint  of  pares- 
thesia. Most  cases  begin  by  paresthesia  in  the  extremities,  which  the 
patients  describe  by  such  words  as  tingling,  numbness,  dumbness,  pins 
and  needles,  coldness,  heat,  crawling,  tickling,  and  similar  expressions. 
They  shortly  notice  that  tactile  impressions  produce  abnormal  sensations, 
and  it  often  requires  careful  questioning  and  examination  to  determine 
whether  the  condition  is  oneofhypersensitiveness,  blunted  sensitiveness, 
or  both  combined.  A  light  stroke  with  a  feather  may  give  rise  to  a  dis- 
tinct sensation  of  tingling,  when  the  patient  can  not  tell  whether  he  has  a 
small  object,  such  as  a  pin,  between  the  tips  of  his  fingers  and  thumb,  or 
may  not  be  able  to  recognize  such  a  familiar  object  by  the  sense  of  touch. 
As  a  rule,  these  sensory  disturbances  are  persistent  when  once  established, 
and  only  change  gradually  for  the  better  or  worse.  In  extent  they  present 
the  greatest  diJBRerences,  depending  upon  the  activity  of  the  neuritis  and 
its  dumtion.  Commencing  usually  in  the  finger-tips  and  in  the  toes  and 
soles  of  the  feet,  they  gradually  extend  up  the  limbs,  enveloping  diem 
as  if  they  were  submerged  in  some  loose  material  like  cotton  or  shavings. 
Commonly  the  disturbance  does  not  go  above  the  elbow  and  knees,  but 
may  reach  the  roots  of  the  limbs  and  invade  the  trunk.  In  a  number 
of  cases  similar  paresthesias  are  felt  in  the  face,  lips,  and  tongue  at  an 
early  stage  of  the  malady. 

As  the  disease  advances,  these  |>ersistent  subjective  sensory  symp- 
toms iHHL'onie  aggravated  and  frequently  marked  by  crises  of  intense 
suffering,  which  are  usually  of  the  sjime  charaet(^r  in  a  given  case,  but 
vary  widely  in  <lifferent  patients.  One  will  complain  of  the  most  intense 
pain  ;  another  siiff(»rs  with  burning  sensiitions  and  wants  cold  applied  ;  a 
third  feels  that  the  extremities  are  cold  to  freezing  and  in  a  warm  room 
bundles  them  with  wm)lens.  As  a  rule,  when  pain  or  sensory  suffering 
is  pn)!iouiurd  it  is  most  marked  in  the  lower  extremities.  It  often 
deprives  the  patient  of  sleep  and  is  an  exhausting  element  in  the  case. 

St?nsibility  to  touch,  pressure,  painful  impn^ssions,  and  temperature 

may  also  undergo  marked  changes,  which  are  infinitely  varied.     The 
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cutaneous  sensations  are  disturbed  in  areas  roughly  corresponding  to  the 
paresthetic  distribution  and  the  motor  loss.  Early  in  these  cases,  when 
the  irritative  conditions  in  the  nerve  are  probably  at  their  maximum, 
there  is  a  tendency  to  hyper esUiesia,  The  patients  may  complain  that  their 
stockings  feel  as  though  full  of  knots,  that  the  bedding  feels  as  if  made  of 
ropes,  and  in  various  phrases  express  the  exaggerated  modifications  of 
touch.  Light  contact  may  be  painful.  Pressure  on  the  nerve-trunks  and 
on  the  muscular  masses  usually  develops  marked  teiideniess,  and  in  severe 
cases  may  evoke  a  painful  crisis.  In  many  marked  cases  some  dissocia- 
tion of  cutaneous  sensations  is  observed.  The  pain  and  temperature 
sensations  may  be  diminished  more  than  tactile  impressions,  or  touch 
may  be  abolished,  the  contact  giving  rise  to  pain  or  discomfort,  which 
may  not  be  properly  located.  In  cases  where  the  local  conditions  of 
wjisting,  anesthesia,  and  electrical  tests  indicate  marked  nerve-degenera- 
tion, the  patient  may  still  complain  of  pains,  burning,  etc.  In  late  cases 
ancsthdic  features  are  nearly  always  present,  but  it  is  rare  for  them  to 
reach  a  complete  degree.  Some  modifications  of  the  muscular  and  joint 
sense  are  also  encountered,  so  that  the  blindfolded  patient  may  have  un- 
certain knowledge  of  the  position  of  the  limbs.  The  transmission  of 
all  forms  of  cutaneous  sensation  may  be  retarded,  and  generally  all 
forms  are  uniformly  decreased. 

Various  toxic  substances  differ  in  the  sensorj'  disturbances  they  pro- 
duce. Some,  with  alcohol  and  grip  at  the  head,  produce  marked  painful 
disorders  of  sensation ;  while  others,  of  which  lead  and  diphtheria  are 
the  chief,  mainly  cause  motor  impairment, — another  argument  for  the 
central  location  of  the  disturbing  element. 

Ocular  Symptoms. —  Mmon. — Among  the  special  senses,  that  of 
vision  is  the  one  princii>ally,  if  not  alone,  affected.  Many  of  the  sub- 
stances capable  of  producing  a  jx)ly neuritis  also  engender  a  toxic 
amblyopia.  These  are  especially  alcohol,  lead,  arsenic,  and  the  carbon 
gases.  (For  the  s|)ecial  symptoms  which  pertain  to  them,  reference 
should  be  made  to  p.  107,  and  to  special  works.)  It  must  be  borne 
in  mind  that  even  a  pronounced  optic  papillitis,  retracted  fields,  color 
scotomata,  and  considerably  reduced  vision  may  fail  to  attract  a  patient's 
attention  and  must  be  intelligently  sought.  In  the  toxic  cases  the  con- 
dition is  bilateral  and  synmietrical,  and  usually  of  insidious  development. 

Motion, — Squints  and  diplopia  have  been  noted  as  frequently  as  once 
in  ten  times  in  dij)iitheritic  neuritis  (Reniak)  and  occur  also,  but  less  fre- 
quently, in  the  alcoholic  form.  Tiiey  are  due  usually  to  a  neuritis  of  the 
oculomotor  nerves,  but  sometimes  to  nuclear  involvement,  when  they  are 
commonly  attended  with  apoplectic  fciitures  and  are  of  sudden  onset.  The 
motor  nerves  of  the  eyeball  may  be  affected  equally  or  singly,  producing 
corresponding  deviations,  ptosis,  etc.  Commonly  single  muscles  are 
])aralyzed,  a  complete  oplithalmoplegia  being  usually  of  nuclear  origin. 

The  PnpUs, — In  rare  cases  of  polyneuritis  the  ])upils  have  been 
affected.  Dilatation,  contraction,  and  inequality  have  been  notinl  by 
various  observers.  The  pupillary  reflexes,  however,  are  unimpaired, 
and  the  Argyll -Robertson  phenomenon  is  not  seen.  Brunton  contends 
that  the  pupillary  response  for  aeeonmi(Klation  is  lost,  that  for  light  re- 
maining active,  the  converse  of  the  Argyll-Kobertson  phenomenon. 
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Accommodation  is  often  disturbed  in  diphtheric  neuritis,  of  which 
it  is  one  of  the  most  constant  symptoms.  Here,  too,  the  pupils  remain 
active.  As  a  result  of  the  paralysis  of  accommodation  vision  for  near 
objects  is  reduced.  This  can  be  detected  even  in  very  young  children 
by  asking  them  to  note  a  pin-hole  in  a  calling  card.  For  older 
patients  printed  charactei's  are  blurred  and  illegible. 

Trophic  and  General  Conditions. — In  addition  to  the  muscular 
atrophy,  the  trophic  disturbance  is  manifest  in  the  extremities,  especially 
toward  the  digits.  The  skin  is  ill-nourished,  cold,  muddy  in  com- 
plexion, of\en  turgid  and  reddened.  It  is  often  glossy  about  the  nails 
and  the  fingers  are  tapered  with  overlianging,  claw-like  nails,  which  the 
patient  sometimes  refuses  to  trim  owing  to  the  tenderness  and  hyperes- 
thesia. Edema  is  not  infrequent  and  rarely  an  extra  deposit  of  fat  is 
encountered,  as  also  in  the  condition  named  adiposis  dolorosa  by  Der- 
cum,  but  ordinarily  the  fat  disappears  early.  Perspiration  is  reduced, 
or  more  rarely  increased,  causing  a  sodden  crumbling  of  the  epidermis. 
The  nails  and  hairs  may  become  coarse,  stiff,  and  fragile.  Herpetic 
eruptions,  erythema,  and  ulcerations,  so  frequent  in  an  ortlinary  neuritis, 
are  very  uncommon. 

The  general  nutrition  is  usually  greatly  reduced  and  slight  elevations 
of  temperature  are  common.  In  the  infectious  forms  fever  may  naturally 
be  expected.  The  prolonged  toxic  or  cachectic  state,  which  usually 
antedates  the  onset  of  the  polyneuritis,  accounts  for  much  of  the  physi- 
cal depression,  but  some  of  it  is  apparently  due,  and  its  continuance  is 
partly  attributable,  to  the  lowered  functional  activity  that  per\'ades  the 
entire  nervous  system.  In  severe  and  prolonged  cases  difficulty  in 
swallowing,  an  inactive  stomach  and  intestine,  a  weakened  heart  and 
failing  circulation,  the  continuance  of  pain,  with  perhaps  insomnia  and 
mental  disturbance,  produce  a  marantic  depression  that  ends  fatally  or 
destroys  resistive  power  against  acute  infections  such  as  pneumonia. 
But  usually  the  general  state  can  be  maintained  at  a  satisfactory  level. 

Mental  Symptoms. — Following  Korsakoff,  a  numlier  of  writers  have 
sought  to  delimit  a  psychosis  peculiar  to  }K)lyneuritis.  It  was  pointed 
out  bv  Colella^  that  such  mental  disturbance  occurred  onlv  when 
the  patient  was  hereditarily  neuropathic.  Among  others,  Ferrari  ^  has 
shown  rather  conclusively  that  this  so-called  |X)lyneuritic  psychosis  is 
merely  the  mental  state  that  marks  chronic  poisoning  by  akohol,  lead, 
and  other  toxic  substances,  and  has  something  in  common  with  the  con- 
fusional  insanity  that  sometimes  follows  infectious  fevers.  Charcot 
maintained  that  it  was  related  solely  to  alcohol,  but  Bury  8  has  noted  it 
in  the  Manchester  epidemic  due  to  arsenic  in  verj'  moderate  beer  drinkers. 
Even  here,  however,  an  alcoholic  influence  can  not  Ik*  denied.  However, 
the  association  of  mental  disturbance  with  |K)lyneuritis  is  extremely  com- 
mon and  in  slight  degrees  is  easily  overlooked.  It  is  most  oflen  en- 
countered in  the  alcoholic  variety,  then  in  lead  cases  and  the  infectious 
multiple  neuritides.  In  some  cases  the  mental  condition  precedes  the 
appearance  of  neuritic  phenomena,  but  more  commonly  follows  the  onset 
of  the  polyneuritis  and  develops  progressively  with  it.    It  is  first  manifest 
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in  a  change  of  temperament  and  character.  The  patient  becomes  irrita- 
ble, capricious,  and  exacting,  or  may  show  apathy  and  indolence.  This  is 
attended  or  followed  by  loss  of  sleep  and  the  nights  are  often  marked  by 
agitation  and  vague  alarm,  which  subside  with  the  day,  to  return  at 
evening.  Hallucinations  develop  as  the  malady  advances  and  may 
lead,  in  the  depressed  and  apprehensive  mental  state,  to  impulsive  acts 
of  ii  self-protective  or  defensive  character.  The  patient  may  thus  attack 
or  abuse  those  about  him  or  seek  safety  in  flight.  These  marked  men- 
tal symptoms  may  still  subside  toward  morning,  but  finally  in  some 
cases  the  delirium  persists  night  and  day.  When  this  cerebral  condition 
occurs  it  usually  appears  comparatively  early  in  the  case,  and  corre- 
sponds, perhaps,  to  those  irritative  features  that  have  been  indicated  in 
the  peripheral  nervous  apparatus.  Convulsions  sometimes  most  clearly 
and  emphatically  demonstrate  the  cortical  irritation. 

As  the  paralytic  features  develop  in  the  limbs,  a  partially  demented 
condition  obtains  for  the  cerebrum.  Often  the  period  of  delirium  and 
excitement  is  not  evolved,  and  the  depressed  mental  condition  is  insidi- 
ously developed  primarily.  This  is  marked  most  prominently  by  a  for- 
getfulness  which  pertains  to  the  immediate  past  experiences  and  does  not 
notably  disturb  the  patient^s  recollection  of  events  and  conditions  prior 
to  the  illness.  Such  a  patient  may  talk  rationally  and  logically  on  every 
possible  subject,  but  is  likely  to  forget  what  he  has  said  or  heard  only  a 
few  moments  previously,  and  repeats  remarks  and  questions  at  short 
intervals  or  tells  the  same  story  over  and  over.  Because  of  this 
amnesia  he  is  frequently  at  fault  as  to  the  day  of  the  week  or  month, 
or  even  the  hour  of  the  day,  and  may  be  unable  to  tell  at  noon  what 
he  had  for  breakfast.  This  is  in  most  striking  contrast  with  the 
patient's  ability  to  remember  the  slightest  details  of  his  early  life,  with 
his  apparent  consc^iousness  of  his  surroundings,  and  with  his  ability  to 
logically  associate  facts  presented  to  him. 

In  addition  one  often  observes  what  at  first  would  seem  to  be  the 
play  of  a  diseased  imagination.  These  patients  may  assert,  perhaps  when 
already  confined  to  bed  for  months,  that  they  are  just  returned  from 
a  long  journey,  of  which  they  give  endless  and  minute  details,  name 
]>ers()ns  encountered,  repeat  conversations  held  and  business  transacted, 
when  they  were,  in  fact,  unable  to  turn  over  in  bed.  Such  '*  fabrications  " 
are  recounted  in  the  most  onlinary  way,  without  the  slightest  excite- 
ment, and  completely  forgotten  in  a  short  time.  If  we  analyze  them, 
we  find  a  mass  of  more  or  less  definite  incidents  or  purposes  tnuisferred 
from  the  patient's  past  life  and  brought  down  to  the  date  at  which  they 
are  rtn'ountcd,  the  intervening  time  having  disappeared.  Patients  will 
speak  of  having  just  seen  relatives  long  dead,  or  give  directions  for  the 
entertainment  of  persons  who  may  be  in  distant  parts  of  the  world.  If 
their  attention  is  called  to  these  discrepancies,  they  first  try  to  maintain 
their  statements,  but  readilv  become  mentally  confused  and  uncertain. 

This  amnesic  mental  condition  may  he  developed  in  all  grades  of 
intensity,  and  may  even  proceeil  to  conij>lete  dementia  and  a  fatal  termina- 
tion. The  bodily  strength  and  powers  of  assimilation  usually  are  cor- 
respondingly depraved.     The  mental  disonler  passes  away  as  the  case 
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mends,  and  the  mind  is  usually  perfectly  clear  before  the  peripheral 
apparatus  is  fully  restored. 

Course  and  Special  Forms. — Polyneuritic  cases  present  many  clin- 
ical  varieties  and  some  special  forms.  An  ordinary  case  may  be  outlined 
as  follows  :  The  first  complaint  is  of  tingling  or  formication  in  the  feet 
and  legs,  with  occasional  pains.  After  a  few  weeks  the  hands  and  fore- 
arms are  similarly  affected  and  some  slight  loss  of  muscular  strength  is 
recognized.  The  sensory  and  motor  troubles  increase.  Pain  becomes 
more  prominent  and  the  paralytic  features  invade  the  thighs,  hips,  and 
pcrhaj)s  the  trunk  and  arms.  After  about  eight  weeks  the  malady  is 
full-fledged.  The  patient  now  walks  with  the  high  action,  the  muscles 
of  the  extremities  are  notably  wasted  and  give  the  electrical  reaction  of 
degeneration,  foot-drop  and  wrist-drop  are  well  marked,  and  the  reflexes 
are  diminished  or  abolished.  The  patient  is  uncertain  on  his  feet,  the 
legs  and  feet  readily  become  edematous,  red,  and  livid  ;  with  closed  eyes 
he  sways  and  j)erhaps  falls.  In  bed,  from  the  weakness  in  the  arms 
and  tnuik,  he  can  not  gain  the  sitting  posture  without  help.  The  mus- 
cles and  ner\'e- trunks  are  sensitive  to  pressure ;  there  is  some  anesthesia 
or  at  least  much  blunting  and  retardation  of  the  cutaneous  sensations, 
and  much  sensitiveness  in  certain  cases.  The  skin  is  dry  and  thinned 
about  the  digits  and  base  of  the  nails.  At  this  time  mental  disturb- 
ance is  likely  to  appear.  Aftxir  this  state  is  reached  the  case  remains 
almost  stationary  for  several  months;  then  the  sensory  disturbances 
diminish  slowly,  the  pains  decrease,  the  anesthesia  disapjKjars ;  the 
muscles  regsiin  their  former  proportions,  strength,  and  reactions ;  the 
reflexes  reapj)ear,  and  full  recovery  is  established,  after  alx)ut  twelve 
months  from  the  onset  of  the  disease.  Very  often  anesthetic  areas  be- 
come hyperesthetic  and  the  pains  increase  as  regeneration  passes  down- 
ward. In  some  instances  the  disease,  instead  of  coming  to  a  standstill, 
pn)gress(\s  to  a  fatality  by  involving  the  muscles  of  the  trunk,  of  respira- 
tion, deglutition,  and  circulation.  Death  results  from  pneumogastric 
involvement.  In  other  eases  the  development  of  fibrotendinous  con- 
tractures disables  the  patient  after  convalescence  until  surgically  relieved. 
Again,  the  progress  of  the  disease  may  lx»  much  varied.  It  may  com* 
mence  insidiously  and  then  advance  with  great  rapidity,  or,  commencing 
suddenly,  quickly  reach  its  maximum  and  then  slowly  or  quickly  sub- 
side. WluMi  atrophy  is  well  marked,  restoration  is  always  a  tedious 
afl*air.  As  a  rule,  in  the  cases  that  recover  full  health  is  regained,  but 
in  a  few  cjises  localized  atrophies  and  contractures  remain  |)ermanently. 

Other  cliniciil  varieties  de|H?nd  on  the  location  of  the  prominent  symp- 
toms of  the  disease.  The  cnmial  nerves,  the  upper  extremities,  or  the  lower 
limbs  may  be  most  afft»cted.  Some  rases  show  a  prei)onderanc(»  of  motor 
disability,  others  of  sensory  disturbance.  The  rare  cases  marked  at  first 
by  increase<l  reflexes,  incTeasinl  electrical  resjK)nses,  mark«l  hyperes- 
thesia, and  |)erhaps  a  tendency  to  delirium,  must  not  l>e  overlooked. 

In  addition  there  is  a  small  group  of  very  acute  cases  in  which  the 
disi'ase,  beginning  in  the  i^^vi  and  legs,  rapidly  invades  the  thighs,  the 
trunk,  the  upper  extremities  (commencing  in  the  fingers  and  gradually 
passing  up  the  limi)s  to  the  shoulder),  and,  finally  involving  the  dia- 
phragm and  the  bulbar  nerves,  reaches  a  fatal  temination  in  from  six 
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to  twenty  days.  By  some  writers  this  form  is  considered  identical  with 
Landry's  paralysis,  but  by  others  is  distinguished  from  it  by  the  disturb- 
ance of  sensation  and  reflexes  and  the  postmortem  presence  of  changes 
in  the  nerve-trunks.  Any  sharp  distinction  is  arbitrary  and  untenable, 
as  all  gradations  between  multiple  neuritis  and  acute  ascending  myelitis 
are  encountered.^ 

Certain  toxic  elements  cause  a  polyneuritis  marked  by  peculiar  and 
even  characteristic  symptom  groups  tliat  merit  brief  attention. 

The  alcoholic  form,  besides  being  the  most  usual  polyneuritis, 
presents  with  considerable  uniformity  the  following  features :  The 
lower  extremities  are  the  most  aflected,  and  the  painful  sensor}^  dis- 
turbances reach  their  highest  range  in  this  toxic  state.  They  are  pro- 
portionately much  more  pronounced  than  the  paralytic  conditions.  The 
paresthesiae  are  particularly  intense  and  intolerable.  The  muscles  and 
nerves  are  especially  sensitive,  and  cutaneous  hyperesthesia  is  exquisitely 
developed.  The  high-action  gait  is  usually  well  marked,  as  the  exten- 
sors of  the  leg  are  generally  affected  with  the  muscles  below  the  knee. 
Atrophy  is  well  marked  and  the  tendency  to  fibrotendinous  contracture 
is  very  strong.  Involvement  of  the  ocular  muscles  is  comparatively 
frequent  and  bilateral  scotomatous  amaurosis  is  common.  Of  all  forms, 
alcoholic  polyneuritis  furnishes  by  far  the  greatest  number  of  cases  of 
mental  disturbance.  Recovery  is  comj)aratively  rapid  if  alcohol  can  be 
withdrawn.  Relaj)ses  are  probable,  and  a  single  indulgence  before  the 
disease  is  definitely  at  an  end  may  cause  the  most  startling  reappearance 
and  exaggeration  of  all  the  former  symptoms. 

Lead-palsy  in  typical  cases  presents  some  or  all  of  the  following 
conditions  :  It  usually  comes  on  after  prolonged  exposure  to  intoxication 
through  the  patient's  occupation,  or  by  the  use  of  drugs  and  cosmetics, 
or  by  drinking  contaminated  water.  The  source  of  the  lead-poisoning 
is  often  extremely  [)uzzling  and  requires  the  most  painstaking  search. 
The  paralytic  features  are  usually  preceded  by  colics  and  constipation, 
and  may  develop  at  a  long  period  oi*  months  after  the  patient  has  been  re- 
moved from  the  source  of  intoxication.  In  otlier  cases  the  administration 
of  alkaline  ioilids  to  one  impregnated  with  lead,  but  showing  no  markeil 
symptoms  of  it,  may  precipitate  the  neuritis.  The  up|)er  extremities 
are  first  and  almost  exclusively  affected.  In  children,  however,  the  lower 
extremities  may  suffer  equally.  The  distribution  of  the  palsy  is  prac- 
tically symmetrical,  but  the  right  hand  is  most  disabled  in  right-handed 
patients,  the  opposite  hand  in  the  left-handed.  Sensory  disturbance 
in  the  hands  is  practically  absent,  but  if  the  legs  are  affected  cutan- 
eous sensibility  is  changed  and  pains  are  usually  present  below  the  knees. 
The  muscular  wasting  is  prominent,  and  in  some  cases  seems  to  be  the 
primal  disorder,  bringing  these  cases  into  apparent  relation  with  the 
myopathies.  Most  cases  show  the  wrist-drop  feature,  but  arm  and 
shoulder  t\'pes  may  be  encountered  alone  or  may  be  gradually  added  to 
the  first  form,  establishing  an  appearance  of  relationshij)  with  the  spinal 
myopathies.  The  muscles  of  the  larynx  are  frequently  affected,  as 
shown  by  aphonia.  The  retrocarpal  tumor  is  usually  develojied.  Ocular 
disturbances  are  frequent,  and  due  to  optic  neuritis,  from  which  sudden 
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blindness  may  occur.  When  the  trunk  and  bulbar  muscles  are  involved,  the 
outlook  is  better  than  in  the  alcoholic  varieties  under  similar  circumstances. 
The  course  is  usually  insidious  at  the  beginning  and  [)rotracted  throughout. 

Lead-palsy  also  has  its  associated  mental  disturbance.  In  rare  cases 
this  resembles  the  one  so  usual  in  alcoholic  polyneuritis  sketched  at  page 
323,  with  marked  visual  hallucinations  and  amnesia.  Lead,  however,  has 
its  own  cerebral  disorders.  These  are  an  acute  mania  and  a  condition 
that  presents  all  the  somatic  indications  of  general  paresis,  but  is  usually 
marke<l  by  mental  sluggishness  and  is  devoid  of  the  expansiveness  of 
true  paretic  dementia.  In  addition  lead  may  engender  general  cerebral 
affections  bv  its  action  on  the  circulation,  mainlv  bv  the  arteriosclerosis  and 
kidney  disorders  it  induces.  Delirium,  convulsions,  coma,  hemiplegia, 
and  combinations  of  these  are  frequently  encountered  in  plumbism. 

Diphtheric  Paralysis. — The  tenn  paralysis  is  selected  purposely, 
as  a  neuritis  can  not  alvvavs  be  demonstrated  in  these  cases.  Hochhaus 
found  only  the  muscles  affected,  and  Babinski,  in  rabbit^s  paralyzed  by 
injections  of  the  toxins  derived  from  the  Klebs-Loffler  bacillus,  found 
no  changes  whatever.  In  certain  cases,  however,  a  periaxial  neuritis 
is  clearlv  demonstrable.  What  the  conditions  are  that  determine  a 
neuritis  in  one  case  and  leave  no  trace  in  others  can  not  now  be  stated. 
The  result  in  both  instances  is  undoubtedly  due  to  the  action  of  the 
toxins  evolved  in  the  life-history  of  the  bacillus  of  diphtheria.  Roemheld  * 
calls  particular  attention  to  the  increase  of  albumen  in  the  spinal  fluid 
and  the  lymphocytosis  therein  present,  both  of  which  improve  with  the 
general  improvement.  Diphtheric  palsy  may  appear  after  all  forms  of 
the  initial  malady,  whatever  its  apparent  intensity  or  bodily  location. 
Ware,  for  instance,  reports  a  typical  case  with  the  usual  phar\'ngeal  palsy, 
the  diphtheric  membrane  being  located  on  the  vulva.  It  seems  to  be 
rather  more  common  in  adult  cases,  perhaps  because  the  palatal,  pharj^n- 
geal,  and  pneumogastric  involvement  in  infants  may  lead  to  a  fatal  ter- 
mination without  being  attributed  to  a  nerve-lesion.  Onlinarily,  it  ap})ears 
during  convalescence  in  from  one  to  three  weeks  after  the  diphtheria 
has  subsided,  but  may  develop  within  a  day  or  two  of  the  apj)earance  of 
the  pseudomembrane.  The  muscles  of  the  sofl  ptdate  and  the  pharynx 
are  the  first  to  suffer,  as  a  rule,  and  the  paralysis  may  extend  to  the  lips, 
cluHiks,  and  tongue.  If  it  spreads  further,  the  legs  next  suffer.  The 
knee-jerks  are  ofYen  abolishe<l,  even  before  the  palate  is  disturbed.  The 
U[)j>er  extremities  and  the  trunk  are  invaded  only  in  exceptional  cases. 
The  muscles  of  the  nec^k,  on  the  contrary,  are  frecpiently  weakened,  so 
that  the  head  m:iy  roll  about  helplessly  on  the  shoulders.  The  affected 
muscles  rarely  waste  and  contractures  hanlly  ever  develop.  Sensory 
changes  consist  of  insensibility  in  the  affected  [>arts,  as  in  the  pharynx, 
larynx,  etc.  Much  pain  and  painful  paresthesia  are  wanting.  There 
is  usually  some  atiixia  in  the  extremities  and  Romberg's  sign  is  seen. 
At  the  time  the  palatal  difficulties  appear  there  is  usually  some  loss  of 
visual  acuity,  es[H'cially  for  near  objects,  which  is  due  to  the  character- 
istic jmralysis  of  acconmiodation,  but  the  pupils  do  not  fail  to  act. 
Strabismus,  double  vision,  and  ptosis  are  not  uncommcm.  In  adults, 
sexual  impotence  is  frecjuently  develo|XHJ.     Mental  symptoms  almost 
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never  occur.  Diphtheric  palsy  is  of  rapid  development  and  usually 
terminates  in  recovery.  If  only  the  palate  is  affected,  cure  is  reached 
in  two  or  three  weeks ;  in  more  generalized  forms  the  disability  is  pro- 
longed to  three  or  four  months,  or  even  to  a  year  in  severe  cases.  If 
death  occurs,  it  may  be  attributable  to  the  cachexia  and  inanition  from 
inability  to  swallow  or  may  be  caused  by  pneumogastric  paralysis.  In- 
spiration pneumonia  is  also  likely  to  carry  off  the  patient.  In  very  rare 
cases  of  diphtheric  palsy  the  j)aretic  features  are  fleeting,  and  change 
from  [>lace  to  place  or  disappear  and  return.  These  cases  are  more 
frequent  since  the  general  use  of  antitoxin  in  the  treatment  of  diph- 
theria, probably  because  cases  are  now  saved  that  otherwise  would  have 
terminated  fatally. 

Erythromelalgria  is  a  variety  of  multiple  neuritis  affecting  princi- 
pally the  plantar  nerves,  and  first  described  by  Weir  Mitchell  as  a  vaso- 
motor neurosis.  Collier  ^  rejx>rts  ten  cases  of  erythromelalgia  in  organic 
nervous  disorders  :  six  of  insular  sclerosis,  three  of  tabes,  and  one  of  mye- 
litis. It  may  also  occur  with  decided  arterial  changes,  but  undoubtedly 
is  a  neuritis,  as  proven  by  Mitchell  and  Spiller.^  It  usually  attacks  men, 
and  is  worse  at  night  and  after  w^alking.  The  feet  become  intensely  red 
and  show  some  swelling.  The  pain  is  of  a  burning  sort  and  the  attend- 
ing perspiration  may  be  [)rofuse.  Heat  aggravates  and  cold  relieves  the 
distress.  Elevation  of  the  feet  also  affords  relief.  Walking  may  be- 
come so  painful  as  to  be  im[K)ssible.  Trophic  disturbance  in  the  skin 
in  severe  cases  is  encountered.  The  condition  may  get  well  spontane- 
ously or  he  very  persistent.  Rest  in  bed,  electricity,  massage,  and,  in  pro- 
tracted cases,  excision  of  the  [)osterior  tibial  nerve  have  been  advised. 

Beri-beri,  or  kakke,  is  a  polyneuritis  that  a[>parently  depends  upon 
a  specific  infection.  Several  investigators  have  found  various  micro- 
organisms which  they  have  thought  to  be  the  i)athogenic  agents,  but 
there  is  as  yet  a  lack  of  uniformity  and  confirmation.  There  are  those 
who  insist  that  it  is  due  to  carbonic  gas  jX)isoning.  Others  have  attrib- 
uted it  to  a  diet  of  fish  or  rice.  Polished  rice,  or  that  denuded  of  the 
pericarp,  is  supposed  to  be  particularly  objectionable,  the  difference  being 
attril)ute<l  to  the  removal  of  the  phosphonis  compounds.  It  arises  when 
])eople  are  huddled  together  in  prisons,  asylums,  barnieks,  or  on  ship- 
board, and  is  j)articularly  common  in  China,  Japan,  and  India,  and  in 
South  and  Central  America.  It  is  markcnl  by  paralytic  and  atrophic 
disorders,  especially  in  the  lower  limbs,  and  particularly  in  the  antero- 
external  leg  nuiscles,  producing  the  characteristic  gait.  The  phrenic  and 
pneumogastric  nerves  suffer  early,  and  respiratory  and  cardiac  symptoms 
are  ])roininent.  The  face  and  tongue  are  frequently  affected.  The  sen- 
sory disorders  are  mainly  anesthesia  and  severe,  lightning-like  pains. 
Edema  of  the  lower  extremities  is  often  very  great.  It  may  also  invade 
the  trunk  and  flood  its  cavities.  The  kn(v-ierks  are  lost  earl  v.  There 
is  frecjuently  right  cardiac  dilatation,  rapid  heart  action,  and  murmurs 
over  the  base.  Mental  disturbance,  similar  to  that  in  alcoholic  cases, 
is  frequently  observeil.  All  degrees  of  severity,  from  simple  weakening 
of  the  lower  extremities,  with  cardiac  palpitation,  to  a  pernicious  acute 
form,  like  an  acute  ascending  myelitis  that  runs  to  a  fatal  termination 
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in  a  few  days  are  presenteil.  Intermediate  varieties  may  be  marked 
most  by  atrophy  or  by  edema,  and  are  very  long  in  recovering,  with 
death  always  likely  from  pneumogastric  accidents.  A  large  proj>ortion 
of  cases  are  said  to  have  intestinal  parasites.  H.  Wright  ^  ibund 
changes  in  the  colls  of  tlie  posterior  root  ganglia  and  the  anterior  horns 
of  the  cord  in  eight  consecutive  cases.  He  says:^  "It  is  an  acute  or  sub- 
acute infectious  disease,  due  to  a  specific  organism  not  yet  certainly  deter- 
mined ;  the  organism  is  not  one  whose  special  habitat  is  any  food  such  as 
fish  or  rice,  but  one  that  may  nevertheless  be  ingested  in  any  food  and 
drink  accidentally  contaminated;  that,  after  gaining  an  entrance  to  the 
alimentary  canal,  the  organism  multiplies  in  the  contents  of  the  stomach 
and  small  gut,  but  chiefly  in  the  contents  of  the  duodenum;  that  it  there 
elaborates  a  toxin  which,  being  absorbed,  poisons  certain  afferent  and 
efferent  neurones  to  different  extents  and  in  different  degrees,  and  thus 
gives  rise  to  a  group  of  symptoms  which  can  be  classified  as  acute  per- 
nicious, acute,  and  subacute  beri-beri.  The  probable  duration  of  the  active 
stage  of  the  organism  is  from  two  to  six  weeks,  and  after  its  active  stage 
has  ceased  and  its  virus  has  been  eliminated,  the  paresis  or  paralysis  it 
has  engendered  persists.  For  this  persistent  paralysis  I  have  proposed 
the  term  beri-beric  residual  paralysis. '* 

Tsuzuki^  claims  to  have  demonstrated  a  specific  microorganism  from 
the  urine  and  feces  of  beri-beri  sufferers,  a  diplococcus  which  produces 
similar  symptoms  in  animal  experiments. 

Leprous  Neuritis. — The  invasion  of  the  nerves  by  the  leprous 
bacillus  sets  up  a  multiple  neuritis  or  more  properly  a  polyneuritis. 
There  is  a  marked  tendency  to  fibroid  proliferation  in  the  nerve-trunks, 
which  often  become  nodular,  and  eventually  the  bacilli  disappear.  The 
spinal  cord  is  exceptionally  invaded  by  the  bacillus  (Souza,  Martins),  and 
presents  central  cavities,  especially  in  the  posterior  horns  and  gray  com- 
missure. The  prominent  sensory  disturbance  is  anesthesia,  which  occurs 
in  discrete  plaques,  favoring  in  location  the  hands,  feet,  forearms,  legs,  and 
face.  By  spreading,  an  entire  member  or  a  large  portion  of  the  body  may 
l)ecome  anesthetic,  and  the  deep  parts,  muscles,  bones,  etc.,  are  also  in- 
volved. Muscular  atrophies  are  comparatively  slight,  and  most  affect  the 
small  muscles  of  the  hands,  feet,  and  face.  Atrophic  conditions  in  the 
hands  and  feet  lead  to  mutilations  of  the  extremities.  Fingers,  toes,  and 
even  hands  and  feet  necrose  and  are  cast  off.  The  evolution  of  the  neuritis 
is  extremely  slow,  and  may  extend  over  a  score  of  years. 

In  some  cases  a  dissociation  of  cutaneous  sensjition  is  encountered 
similar  to  that  of  syringomyelia,  es|KH^ially  of  the  Morvan  type,  and 
probably  due  to  the  conl  Kvions  previously  note<l. 

Recurrent  multiple  neuritis  as  a  variety  has  been  descril)ed  by 
Sherw(M)d,  Ross,  Drcschfeld,  Targlowa,  Klumpke,  and  Osier.  Thomas* 
also  reports  a  C4isc.  It  appears  that  certain  individuals  are  susceptible 
to  re|K»atcd  attacks  from  various  )>oisons,  but  [Kirticularly  from  lead 
and  alcohol.  It  is  not  re(juisite  that  the  patient  be  oxjM)sed  to  the 
intoxicant    to    induce  a  recurrence  of   the    neuritir^,  and    it    is  unde- 
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termined  whether  there  is  an  original  susceptibility  or  the  first  attack 
leaves  a  predisposition  to  its  return. 

Diagnosis. — The  diagnosis  of  a  case  of  well-marked  multiple  neu- 
ritis, based  upon  a  fairly  full  history  and  a  detailed  examination,  can 
hardly  be  missed  ;  but  in  the  early  stages,  when  a  diagnosis  is  of  most 
importance,  it  is  frequently  extremely  difficult.  The  major  items  upon 
which  it  then  rests  are  the  motor  and  sensory  symptoms,  their  sym- 
metrical distribution,  their  predominance  in  the  ends  of  the  extremities, 
the  more  marked  aifection  of  the  extensors,  the  modification  of  the 
reflexes,  the  tenderness  of  nerve-trunks  and  muscles,  and  the  history 
or  presence  of  some  toxic  agent  capable  of  producing  the  neuritis.  A 
multiple  neuritis  may  be  confounded  with  several  diseases  of  the  spinal 
cord,  especially  ix)liomyelitis  anterior  and  locomotor  ataxia.  The  fol- 
lowing differential  tables  may  help  to  distinguish  them  : 

Multiple  NsuRrns. 

In  adults. 

Insidious. 

Begins  in  ends  of  limbs. 

SymmetricaL 

Gradual  extension. 

Sensory  disturbance  early  and  persistent 

Mental  symptoms  common. 

Recovers  completely. 


PoLiOMYELrns. 

Most  frequent  in  children. 
Onset  abrupt. 
Embraces  entire  limbs. 
Not  usually  symmetrical. 
Immediate  tendency  to  improvement 
Sensory  symptoms  slight  or  absent. 
No  mental  symptoms. 
Usually  leaves  some  deformity. 


Locomotor  Ataxla.. 
Girdle  pains  and  lightning  pains  early. 

Nerve-trunks  often  insensitive. 

Muscular  sense  disturbed  early. 

Amyotrophia  and  reaction  of  degenera- 
tion absent. 

Peculiarity  of  gait  due  to  incoordina- 
tion and  irrespective  of  muscular 
strength . 

Strikes  heels  first  and  does  not  follow 
straight  line. 

Circulation  and  trophic  condition  of 
limbs  normal. 

Perforating  ulcers,  joint  lesions,  and  oste- 
opathies are  common. 

Argyll-Robertson  phenomenon  usual 

Optic  atrophy  common. 

Vesical  troubles  fnKiuent  and  early. 

Gastric  and  intestinal  crises. 

Fecal  incontinence  common. 

Sometimes  followed  by  paretic  dementia. 

Of  slow  evolution,  requiring  years. 

Incurable. 

Syphilis  usually  in  the  history. 


Multiple  Neuritis. 

No  girdle  pains ;  lightning  pains  infre- 

auent. 
Usually  oversensitive  and  oft^n  thick* 

ened. 
Only  slightly  disturbed  or  intact. 
Develop  early. 

Due  to  paresis  and  proportionate  to 
loss  of  power. 

Strikes  toes  and  outer  border  of  foot 
first  and  walks  in  straight  line. 

Muscular  atrophy,  edema,  lividity,  and 
epithelial  changes. 

Rare  or  unknown. 

Never  present. 

Rare,  but  toxic  amaurosis  frequent. 

Very  exceptional  and  late. 

Dyspepsias  from  toxic  causes,  consti- 
pation from  lead,  etc 

Only  in  acute  pernicious  cases  and  in 
stuporous  states. 

Ofleu  accompanied  by  mental  disturb- 
ance. 

Of  insidious,  progressive  develop- 
mentj  requirmg  months. 

Recovers  if  jxitient  survives. 

Antecedent  intoxications,  infections,  and 
cachexias. 


Myelitis  is  distinguished  from  polyneuritis  by  the  girdle  pains,  the 
paraplegia,  the  anesthesias,  the  retention  of  eleetrieal  resi)onses  in  many 
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of  the  paralyzed  muscles,  and  the  presence  of  the  deep  reflexes,  which 
usually  are  extremely  exagg^erated.  In  this  disease  bedsores  are  com- 
mon ;  in  polyneuritis  well-nigh  unknown.  The  sphincters  are  usually 
beyond  ordinary  control  in  myelitis  and  practically  unaffected  in  neuritis. 

Hysteria  is  sometimes  confounded  with  polyneuritis,  and,  indeed,  both 
may  be  present  in  the  same  patient,  but  should  none  the  less  be  separately 
recognized.  The  pain  in  hysteria  lacks  sincerity  of  facial  expres- 
sion and  the  deep  muscular  masses  are  practically  never  sensitive. 
Hysterical  anesthesia  is  segmental,  and  rarely  involves  all  four  extrem- 
ities symmetrically.  The  reflexes  and  electrical  reactions  are  present  in 
hysteria — there  is  no  wasting,  no  cutan(?ous  dystrophy.  The  evolution 
of  hysterical  trouble,  its  emotional  concomitants,  and  its  stigmata  are 
sufficiently  significant. 

The  pernicious  anemiaji  often  present  reduced  reflexes,  paresthesias  in 
the  extremities,  uncertain  gait,  mental  vagueness,  and  general  muscular 
weakness.  A  careful  blood  examination  shows  characteristic  cellular 
changes  (see  page  460). 

The  dicignosis  of  the  toxic  cmise  and  its  origin  is  usually  made  in 
securing  the  history  or  in  making  the  examination  of  the  patient,  but 
many  times  presents  great  and  even  insuj>erable  difficulties.  The  alco- 
holic, lead,  and  diphtheric  tyi)es  of  )X)lyneuritis  are  themselves  signi- 
ficant of  their  origin.  Alcoholic  addiction  is  frequently  denied,  espe- 
cially by  women.  Patients  may  even  be  unaware  that  they  are  taking 
large  quantities  of  alcohol  in  the  form  of  various  nostrums  and  patent 
medicines.  The  absence  of  the  lead  line  on  the  gums  should  not  mis- 
lead, as  it  onlv  occurs  where  there  is  some  local  disturbance  about  the 
necks  of  the  teeth.  A  dose  of  iodid,  followed  by  an  analysis  of  the 
urine,  may  show  plenty  of  lead.  Hair-dyes,  face-powders,  and  stj'ptic 
applications  or  injections  may  contain  lead,  and  tlie  polyneuritis  may 
apjK^ar  several  months  after  their  discontinuance.  Arsenic  and  lead  in 
fabrics,  jiaints,  wall-paper,  toys,  and  medicinal  prescriptions  are  to  be 
borne  in  mind.  In  diphtheria,  if  the  patient  has  been  ex[)osed,  it  is  not 
necessary  to  have  a  j>seudomeml)rane  or  even  a  history  of  a  sore  throat 
in  order  to  attribute  the  palsy  to  the  proper  source.  I^eprosy  and  beri- 
l)eri  are  distinguished  by  th(»ir  infectious  and  clinical  i^eculiarities. 
There  remains  the  great  class  of  infections  arising  from  intestinal  fer- 
mentation and  the  infectious  diseases,  which  must  Ik*  deciphereil  from 
tlie  history  and  examination  of  the  patient. 

Prognosis. — It  may  be  laid  down  as  a  general  rule  that  if  the  cause 
of  a  [X)lyneuritis  can  be  removwl,  the  patient  has  a  verj'  good  chance  of 
complete  recover^',  and  that  recovery  is  the  most  common  termination 
of  the  disease.  The  prognosis  is  to  be  modified  in  accordance  with  the 
nature  of  the  pathogenic  agent,  the  mode  of  evolution  of  the  disease, 
its  intensity,  extent,  and  localization,  and  the  general  physical  condition 
of  the  patient.  Dipldherial  polyneuritis,  unless  the  patient  succumbs 
in  the  early  days  of  the  attack,  is  the  most  benign  form,  and  rapidly 
terminates  in  recoverv.  Lead  palsy  alone  verv  rarelv  causes  death,  but 
is  usually  attended  by  a  bad  general  state  and  is  of  long  duration  and  a 
disabling  character.  Alcoholic  neuritis  is  more  frequently  fatal  and  is 
customarily  associated  with  other  organic  disease  due  to  the  same  cause. 
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The  intense  painful  conditions  that  attend  it  and  the  debilitating  suflTer- 
ing,  with  the  tendency  to  mental  disturbance,  give  to  the  alcoholic  form 
a  high  grade  of  gravity.  Auto-iidoxwation  arising  from  the  intestine  usu- 
ally is  the  result  of  chronic  and  intractable  bowel  disease,  and  is  corre- 
spondingly protracted  and  unmanageable.  Acute  invoision  and  rapid 
evolution  of  a  polyneuritis  lead  at  once  to  the  apprehension  of  respira- 
tory and  cardiac  failure  and  an  early  fatal  termination.  On  the  other 
hand,  an  insidioiis  onset  and  slow  advancement  imply  chronic  tenacity 
and  a  prolonged  impairment  of  powers,  with  slow  convalescence. 

The  gravity  of  a  polyneuritis  is  in  some  projx)rtion  to  its  extent,  par- 
ticularly in  relation  to  its  advancement  toward  the  trunk,  implying  great 
helplessness,  and  toward  the  pneumogastric,  implying  fatal  accidents 
from  its  implication.    The  presence  of  cerebral  symptoms,  such  as  psycho^ 

ses  or  convulsions,  and  of 
"^j  spinal  involvement,  as  shown 
'  by  loss  of  sphincter  control, 
add  greatly  to  the  gravity 
of  the  outlook.  The  general 
state,  the  powers  of  diges- 
tion, assimilation,  and  the 
ability  to  sleep  have  a  strong 
bearing  on  the  recuperative 
prospects  of  the  patient. 

Treatment. — The  first 
element  in  the  treatment  of 
a  nuiltiple  neuritis  naturally 
is  the  removal  of  the  cause. 
In  alcoholic  cases  this  is  fre- 
quently a  matter  of  great 
difficulty  unless  the  patient 
can  he  placed  under  the  care 
of  a  trained  nurse  or  in  a 
hospital.  In  some  instances 
the  immediate  withdrawal 
of  alcohol  is  attended  with 
a  great  doal  of  physical  and  mental  disturbance,  but  half-way  measures 
usually  only  prolong  the  agony  and  frequently  fail  (•om])letely.  After 
such  a  ease  has  made  decided  impmvement  and  if  tak(Mi  early  this  may 
promptly  appear ;  a  very  little  indulgence  in  alcohol  is  likely  to  cause 
the  return  of  all  former  symptoms.  Very  moderate  drinking  is  capable 
of  maintaining  them  indefinitely. 

I^ead  can  be  eliminated  from  the  svstem  bv  the  use  of  the  alkaline 
iodids  and  sulphates,  but  some  care  must  be  taken  not  to  liberate  the 
metal  too  rapidly,  as  cerel)ral  disturbance  and  an  increase  of  the  panilytic 
features  may  be  precipitated.  They  should  be  commene<Ml  in  small  l)ut 
increasin<r  doses,  and  aided  bv  elimination  from  the  skin,  kidnevs,  and 
especially  from  the  constipated  bowels.  Occupations  giving  rise  to  such 
poisoning  must  be  given  up  entirely,  as  (^ven  when  convalescence  has 
been  long  (established  a  relapse  is  likely  to  quickly  follow  a  return  to 
the  former  work. 


b  ^ 

Fig.  117.— The  upper  fipure  represents  the  8hai)e  of  the 
brown-paper  pattern,  and  of  the  leather  cut  in  correspond- 
ence to  it.  The  dimensions  are  approximate,  varying  with 
each  lejf;  d  is  the  narrowing  for  the  knee,  that  the  leather 
may  not  press  on  tlie  bone  at  the  sides;  h  is  the  excavation 
on  each  side  for  the  ankle  with  the  narrow  connecting  piece 
of  leather,  whioli  is  tlie  speoinl  feature  of  the  contrivance. 
This,  1  to  1^^  inches  wid«',  and  no  longer  than  is  netKiJuI, 
affords  lengthwise,  adequate  support  to  njake  the  null  from 
above  act  down  on  the  foot-pie<>e  on  which  the  pull  acts  ;  at 
h  and  g  are  the  rings  for  the  cords ;  the  cords  are  here 
shown  only  as  going  to  the  lower  rings;  if  there  is  contrac- 
tion of  the  knee,  they  should  he  carried  through  these  rings 
and  fa»tene<i  to  the  other  rings  above  the  knee ;  if  there  is 
no  contraction  of  the  knee,  it  is  not  necessary  for  the  leather 
to  extend  abf>ve  the  knee  (after  (iowers). 
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In  auto-intoxications  from  intestinal  fermentation  a  restricted  diet  and 
the  use  of  those  antiseptics  which  tend  to  inhibit  bacterial  activity  and 
reduce  toxicity  are  indicated.  In  diphtheria  the  source  of  infection 
subsides  with  the  cessation  of  the  bacillary  invasion.  In  the  poison- 
ings following  acute  infections  the  toxemic  state  requires  attention  and 
is  best  controlled  by  very  large  doses  of  iron,  especially  the  tincture  of 
the  chlorid,  by  siilol,  and  similar  drugs.  If  a  malarial  element  is  pres- 
ent, quinin  and  arsenic  are  required.  The  various  cachexias  that  are 
attended  by  the  development  of  multiple  neuritis  unfortunately  are  rarely 
amenable  to  treatment.  In  tuberculosis  and  cancer,  the  measures  which 
produce  improvement  in  the  general  state  benefit  the  neuritis. 

The  general  physical  condition  in  all  cases  requires  attention  from 
first  to  last,  and  one  of  the  chief  items  in  this  connection  is  rest  for  the 
weakened  muscles.  This  frequently  means  rest  in  bed.  In  all  marked 
cases  such  rest  is  obligatory.  In  the  acute  cases  that  rapidly  involve 
respiration  and  threaten  the  pneumogastric  the  greatest  care  must  be 
taken  to  prevent  pneumonic  inflammation.  At  the  same  time  the  alimen- 
tation and  support  of  the  patient's  strength  frequently  require  the  use 
of  the  esophageal  tube  by  tlie  way  of  the  nose  or  mouth,  or  rectal  feed- 
ing may  be  employed.  From  first  to  last,  also,  measures  must  be  taken, 
especially  in  alcoholic  cases,  to  prevent  contractures  and  posture  deformi- 
ties. These  usually  are  confined  to  the  lower  extremities.  Foot-drop 
and  inversion  of  the  sole  constitute  the  ordinary  deformity,  but  the  knees 
and  hips  are  also  frequently  involved  in  a  semiflexion  made  rigid  by 
tendinous  contractures  and  rarely  by  joint-adhesions.  The  weight  of 
bed-clothing  serves  to  increase  the  foot-drop,  and  must  be  taken  off*  the 
toes.  So  far  as  possible  the  feet  should  be  kept  at  a  right  angle  with 
the  legs  and  the  knees  and  hips  extended.  The  sensitiveness  of  the 
skin  and  the  pains  in  the  limbs  often  defeat  attempts  to  use  any  fixation 
apparatus  such  as  light  splints,  but  if  commenced  early,  diey  can  oflen 
be  worn  with  great  advantage.  Pillows  may  be  so  placed  as  to  support 
the  feet  and  ixMUove  the  weight  of  bed-covering.  Passive  movements 
in  full  extension  and  especially  full  dorsal  flexion  of  the  feet  on  the  legs 
should  be  gently  used  several  times  daily. 

In  early  stages  the  use  of  hot  or  cold  applications  has  been  recom- 
mended, but  probably  does  little  good,  aside  from  slightly  relieving 
the  pain.  Vesication  and  strong  stimulation  by  count^rirritation  must 
be  avoided,  owing  to  the  likelihoo<:l  of  producing  indolent  ulceration. 
Vigorous  massage  and  electrization  that  produces  firm  contraction  of 
the  nniscles  are  also  contraindicate<l  at  first.  Gentle  strokings  or 
kneadings  of  the  muscles  that  do  not  cjuise  pain  or  distress  are  often 
very  grateful  to  the  patient,  aid  return  circulation,  and  favor  local  nutri- 
tion. Hot  baths,  neiHlle  douches,  Turkish  and  Russian  baths,  and  vig- 
orous measures  genendly  should  l>e  reserved  until  the  disease  has  |)as.sed 
its  maximum. 

The  question  of  anmlynes  hen*,  as  in  sciatica  and  other  prolonged 
painful  affections,  is  one  requiring  mature  judgment  and  grt»at  conserv- 
atism. The  (MKil-tar  derivatives  sometimes  act  well  and  are  not  so 
objectionable  as  opiates  and   c<K»ain,  which  alone  seem  capable  of  (*on- 
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trolling  the  pains  in  the  severest  cases.  Chloral  and  bromids  combined 
are  the  surest  sleep-producers. 

After  the  disease  has  reached  its  stationary  period  more  vigorous 
local  measures  should  be  instituted.  Massage  of  the  weakened  muscles 
and  their  exercise  by  gsdvanic  electricity  should  be  faithfully  and  sys- 
tematically carried  out  once  or  twice  daily.  The  wasted  muscles 
frequently  respond  to  static  sparks  before  they  will  to  the  constant  cur- 
rent, and  this  form  of  electricity,  if  available,  will  then  render  good 
service.  A  faradic  brush  or  static  sparks  also  seem  to  beneficially 
influence  cutaneous  anesthesia  and  hyperesthesia.  The  patient  must 
be  urgcKl  to  use  the  limbs,  and  at  the  first  possible  moment  to  bear 
weight  on  the  feet  and  get  the  heels  to  the  floor. 

In  cases  of  long  standing,  when  the  contractures  are  strongly  devel- 
oped, stretching,  under  anesthesia,  and  the  application  of  fixative  dress- 
ings may  be  done,  and,  if  this  does  not  suffice,  tenotomies  are  in  order. 
In  chronic  cases  of  wrist-drop  the  use  of  splints,  as  described  on  page 
299,  will  often  be  found  of  signal  service.  Here,  too,  courses  of  hot 
baths,  especially  if  combined  with  intelligent  massage,  hot  douches,  the 
Scotch  douche,  and  Turkish  baths,  are  serviceable  if  the  general  condi- 
tion of  the  patient  does  not  contraindicate  their  use. 


CHAPTER  V. 

HERPES  ZOSTER. 

Herpes  zoster,  also  known  as  zoster,  zona,  and  more  commonly  as 
shingles  (Lat.  cingulum),  is  an  acute  infectious  disorder  beginning  with 
pain,  soreness  and  burning  in  a  given  segmental  skin  area,  followed  by 
discrete  groups  of  papules  on  a  reddencKl  and  swollen  base,  after  a  few 
days  showing  turbid  and  purulent  contents,  and  later  brown  crusts  which 
fall  by  the  end  of  the  second  week,  leaving  reddened  or  pigmental 
patches  and  ocx^asionally  scars.  There  is  sometimes  fever  in  the  initial 
stage  whicli  with  the  pain  subsides  upon  the  appearance  of  the  eruption. 
Secondary  infection  of  the  eniption  may  complicate  the  course  and 
termination  of  the  diseitse.  The  le^sion  is  an  acute  hemorrhagic  inflam- 
mation of  the  corresponding  posterior  root  ganglia.  The  favorite  hxsi- 
tion  is  on  the  liead  or  face  and  about  the  trunk,  but  any  portion  of  the 
cutaneous  expanse  may  be  affected. 

Etiology. — Tlie  exact  nature  of  the  infection  in  herpes  zoster  is 
not  yet  determined,  but  it  presents  seasonal,  epidemic,  contagious  and 
self-limited  peculiarities.  To  this  infection,  or  the  toxin  therefrom 
arising,  the  posterior  root  ganglia  show  a  decided  susceptibility,  but 
i^ommonly  one  only  is  aifected  in  a  given  case.  Certain  ganglia,  more- 
over, are  more  prone  to  attack  than  others,  namely,  the  Gasserian  and 
those  from  tlie  third  dorsal  to  the  s(K*ond  lumbar  spinal  r(K>ts.  These 
are  in  relation  with  the  gastro-intestinal  tract  by  sympathetic  afferent 
fibers.  A  similar  eruption  appears  if  the  ganglion  be  secondarily  in- 
volved in  any   inflammatory  or  destructive  process,  and  injury  to  a 
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nerve-triuik  may  also  cause  a  herpetic  eruption  limited  to  its  cutaneous 
distrihiitioit.  Zibut  sometimes  occurs  in  connection  with  nmhiria,' 
tj'phoid,  meningitis,  and  pncumonin,  and  after  arsenical,  carbonic  oxid 
gas,  and  inte^ilina)  ]M)isuning3.  Second  attacks  are  ai  rare  us  to  lend 
sujiport  to  the  idcji  that  immunity  is  affonled  bv  the  first  invasion. 
Herpes  zoster  is  also  frequent  iu  tabes  and  paretic  dementia,  both  of 
which  commonly  involve  rwA  ganglia. 

Pathology. — Biirensprung  first  found  that  zoster  was  associated 
with  inflammatory  changes  in  the  nerve  and  ganglia.  Head  and  Camp- 
bell '  have  plawil  tlie  matter  on  a  secure  foundation.  In  all  well- 
examined  cases  an  acute  inflammatory  condition  is  found  in  the  ganglion 
with  hlootly  extravasation,  destruction  of  cells  ami  fibers,  and  inflam- 
mation of  the  sheath.  These  are  followed  by  acute  degeneration  of 
greater  or  less  amount  and  even  by  secoiidarj"  sclerosis.  In  the  per- 
iphfinl  nerrrx  d<^neration 
ap(H-,ir3  and  disappears  ~t»r 
may  terminate  in  sclerosis 
pari  passu  with  the  cliange 
in  the  ganglion.  Tlio  nerve 
changes  are  secondary  to 
the  g:niglionie  invasion,  but 
an  active  hemorrhagic  in- 
llaniniation  may  extend  into 
the  ner^■e  frtmi  the  ganglion. 
The  ^inal  cord  presents 
acute  degeneration  of  the 
root  filters  in  the  |H»sterior 
eolunm,  apixmring  about  the 
tenth  day  of  the  disease. 
The  vesicles  of  the  skin 
eruption  contain  a  sterile 
serum,  and  no  evi<len<v  of 
bacterial  invasitm  is  found  in 
the  neighboring  pn.foundly  *'"■  "^■-""'^•■''"^•••^^^XiT "'<''"••  •■"•'••'''"' 
inflamed  lymphatics. 

The  disease  nniy  l>c  considered  as  analogtius  to  pidiomyelitis  anterior 
acuta,  and  the  authors  quoted  have  projtosed  for  it  the  name  acute 
posterior  [xiliomyelitis. 

Symptoms.— Zoster  fnmislics,  according  to  Max  Joseph,'  about 
one  [HT  cent,  of  all  so-«dled  skin  diseases,  attacks  both  sexes  equally 
and  maiidv  In'tweeu  the  ages  of  fifteen  and  thirty  years.  Both  sides 
of  the  InmIv  are  affeetwi  with  wpial  frequency,  but  bikteral  herpes 
z(»ster  is  extremely  rare.  There  is  an  old  sufxirstition  that  should 
shingles  eutirelv  ginile  the  IhxIv  it  wouki  be  fatal.  As  a  matter  of 
fact,  hilatend  iierpis  zoster  is  iisually  due  to  serious  <lisease  of  the 
vertebr.d  colunui  *nrh  as  emirer  or  destructive  Pitt's  disea.se.  Epidemics 
of  zosler  iM-<-ur   in   the  spring  and  autumn,  but  sporadic  cases  appear 
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with  regularity  throughout  the  year.  There  is  a  prodromal  period  of  a 
tew  days  with  nialai^e  and  slight  temperature.  Pains,  soin(-times  in- 
tensely neuralgic,  burning,  discomfort,  uneasiness  in  varying  degree,  are 
felt  in  the  part  and  suddenly  the  eruption  ap[>ears.  Commonly,  pain 
and  temj»erature  then  subside  and  the  eruirtion  nms  its  indicated  course. 
Not  infrequently,  from  infection  of  the  eruption  by  various  applications 
or  the  fingers,  sloughs  and  even  gangrene  may  result,  but  ordinarily  under 
any  cleanly  management  the  blebs  dry  up  and  no  serious  scarring  results. 
The  distribution  of  zoster  is  peculiar  and  sinuificant.  On  the  head 
and  face  it  follows  the  distribution  of  die  three  main  brandies  of  the 
fifth  nerve  very  closely  in  some  instances  and  rarely  invades  the  fields 
of  two  of  them  in  one  i>atient.  More  commonly  it  is  confined  to  a  patch 
within  the  territory  of  a  single  branch  and  located  at  the  so-called  max- 
imal fxiint  of  the  segmental  area 
outlined  by  Head  (see  pi^  60). 
On  the  trunk  the  eruption  is 
either  massed  about  the  maximal 
points  of  ]iain  in  the  segmental 
areas  related  to  the  spinal  conl, 
or,  as  in  the  case  illustrated,  fol- 
lows the  limits  of  such  area  pre- 
cisely. Wlieu  occurring  on  the 
extremities,  the  eniption  follows 
the  longitudinal  lines  of  the  cord 
segments.  The  eniption  does  not 
fi>llow  peripheral  ner\'es  and  their 
cutaneous  distribution  unless  aris- 
ing from  injuries  or  inflammation 
of  sucli  nerves. 

Diagnosis. — The  diagnosis 
is  very  readily  made,  only  vesic- 
ular eczema  and  ."iniplu  her|M>s 
""■  """""■iXd^ycrrll''."?™™,^!'''  ""'  ""  are  likely  t.>  l>e  eonfoundwl  with 
it.  The  course  of  the  malady 
will  clear  die  pmlilem  as  well  as  the  anatomical  ivhitions  of  zoster  which 
are  not  pre.-seiited  by  eczema.  Herpes  occurring  after  arsenic  and 
carl>onic  o,\id  ga?;  [Hiisoiiing  and  herpes  asscKjiated  with  ptieumonia, 
meningitis,  niahiri:i,  and  typhoid  pix-sent  identical  changes  in  the 
ganglia,  nerves,  and  skin.^  In  these  forms  tbc  ffiiille  dislribution  is 
not  pnmouncfd,  and  the  skin  crujition  tends  t<)  be  symmetrical,  tliough 
ty])ic,il  zoster  may  be  eiicouiilcred  in  these  assiK-iatiims. 

Herpes  simplex,  affecting  the  li])s  anil  nose  in  e(>r\za  and  gastro- 
intestinal intoxicalions,  and  berix-s  genitalis  arc  still  unclassified  as  to 
the  • 


L'  participation  of  tlu>  root  puijrlia. 

Treatment. — The  tn^atment  seems  coi 

antiseptic    lo.-al    dn-ssing,    ju'efer.ibly   a   d 

1m>\vc1s,  and   the  elimination   of   any   dis 

element  ai-e  the  indications.     If  the  pain  i 


a  one  per  ci'nt.  CiK'aiu  ointment  will  give  ii'lief. 


i]Kirative!y  iinini)M>rt:uit.  .\n 
y  one,  a  free  action  of  llie 
i)veriiljle  toxic  or  infcclioiis 
liuniing  sensation  is  severe 


'  Hiiivmi,  ' 


■.  M,ii. ; 


PART  V. 


DISEASES  OF  THE  CORD  PROPER. 


CHAPTER  I. 
IXXIAUZATION* 


Anatomical  Considerations. — The  spinal  cord  reaches  from  the 
foramen  magnum  to  the  lower  border  of  the  body  of  the  first  lumbar 
vertebra.  From  its  lower  portion  the  lumbar  and  sacral  nerve-roots 
extend  to  their  several  intervertebral  foramina  and  make  up  the  cauda 
equina,  which  occupies  the  dural  sheath  from  the  lumbar  enlargement 
of  the  cord  to  the  bottom  of  the  sacral  canal.  The  relations  of  the 
cord  to  the  surface  of  the  bodv  and  to  the  vertebral  bodies  and  the 
spinous  processes  are  shown  in  figures  120  and  121. 

The  con!  is  to  be  considered  as  made  up  of  a  number  of  similar  and 
partly  independent  segments  corresponding  to  the  vertebral  bodies,  and 
each  bearing  a  pair  of  spinal  nerves.  In  addition  it  furnishes  a  longi- 
tudinal pathway  for  afferent  and  efferent  nervous  impulses.  In  early 
fetal  life  these  conl-segments  are  in  apposition  with  their  corresponding 
vertebrae,  but  become  gradually  displaced  upward  as  the  spinal  column 
outgrows  the  conl.  At  birth  the  lower  end  of  the  con!  is  opposite  the 
third  lumbar  body.  The  nerve-roots,  as  a  result  of  the  unequal  verti- 
cal growth  of  the  cord  and  spine,  Ix^come  progressively  longer  from  top 
to  bottom,  and  in  the  same  way  the  spinal-cord  segment  occupies  a  posi- 
tion relatively  higher  than  its  vertebral  ct^ntrum.  In  the  cervical  region 
tliis  amounts  to  the  height  of  about  one  vertebral  body,  and  in  the  dor- 
sal region  to  about  one  and  a  half  vertebral  bodies.  The  five  lumbar, 
five  sjicral,  and  one  or  two  c(K*cygeal  s(»gments  are  cn)wded  into  the  lum- 
bar enlargement  below  the  upjKT  level  of  the  eleventh  dorsal  and  above 
the  secoiul  lumbar  vertebral  IkkIv. 

In  estimating  the  jX)sition  of  the  various  vertebral  bodies  we  are 
guided  by  th(»  subcutancMjus  tips  of  the  spinous  proci»sses.  It  will  be 
rt»calle<l  that  these  have  a  downward  direction  in  the  cerN'ical  and  dorsal 
region  and  overlap  tlie  body  of  the  vertebra  below.  Thus  the  tip  of 
the  eighth  dorstil  spine  is  on  a  level  with  the  ninth  dorsal  body.  Kefer- 
enee  to  figure  121  will  make  this  clear.  It  follows  that  the  exit  of  the 
spinal  root  at  the  intervertebral  tbramen  has  only  a  relative  relation  to 
22  337 
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the  cord-segment  from  which  it  originates.  Cord-lesions,  are,  therefore, 
always  above  the  level  of  their  spinal-nerve 
symptoms. 

Every  spinal-conl  segment  possesses  motor, 
sensory,  and  reflex  functions  besides  vasomotor, 
visceral,  and  trophic  activities.  These  are  re- 
lated to  correspimding  body -segments,  which 
are  shown  in  their  cutaneous  extent  in  figures 
17  and  20,  Their  relation  to  the  viscera  has 
already  been  indicated  (see  p.  58). 


Pig.    111.— Showing    llli 


Cyoxn-iwdionii  of  the  <t>rd  mIiow  that  tlie 
gray  and  wiiite  matter  vary  in  pnnM)rtionatc 
area  and  outline  at  diHerent  levels  (Fig.  123). 
The  white  matter  is  divided  into  niunerous 
Klines  and  tr.iets.  One  division  is  based  on 
the  enibi7>ologieal  development  of  tJic  various 
tracts  (Fig.  124).  From  dis.section?i,  physio- 
logicjil  experiments,  and  especially  from  the 
results  of  morbid  processes,  we  have  still  further 
division   of  the  tracts.     These  are  shown    in 
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figure  125  for  the  ascending  degenerations  which  follow  complete  divi- 
sion of  the  cord,  and  for  the  descending  degenerations  after  similar  lesions. 

The  H-sha[)ed  cross-section  of  the  gray  matter  shows  numerous  coil- 
bodies.  Of  these  the  anterior  comual  groups  are  the  best  understood 
and  contain  the  cell-bodies  of  the  lower  motor  neuron  through  which 
motor,  trophic,  aud  vasomotor  iniluencea  are  exercised  over  the  muscles, 
bones,  and  skin.  Tlie  central  canal  is  situated  in  the  gray  commissure. 
The  essential  elements  of  the  cord  are  supported  by  fibrous  tissue  which 
is  continuous  with  the  penetrating  septa  of  the  pia  mater. 

The  eirculnlioii  in  Ike  cortl  is  one  of  its  most  important  anatomical 
features.  Many  of  the  cord  diseases  are  due  to  vascular  l«sions  or 
infections,  and  both  their  vertical  distribution  and  lateral  outlines  in 
transverse  sections  mav  be  limited  to  the  corresponding  arterial  fields. 


fif.  1^2.— Cross-ncllni)  of 


ibdlTliiaaa  {Schufer). 


Tlie  arterial  supply  of  the  eonl  consists  of  two  systems,  anterior  and 
posterior.  The  nnhrior  npiiutl  artery,  arising  within  the  skull  by  two 
nxits  from  the  vertebrals,  extends  the  entire  length  of  the  cord  at  the 
anterior  fir^sure  (Fig.  127).  It  is  reiuforeiHl  by  branches  from  the  inter- 
costal, lumbar,  aud  sacral  artericfi,  which  tbllow  tiie  corresponding  ner\-es 
into  the  hpinal  Ciinal  and  aramiiKiny  the  nerve-roots  to  the  cord.  The 
anteri<)r  spiniil  artery  gives  oil'  alwut  three  hundre<l  branches,  called 
anterior  imttian  arfrniv,  which  [K'netrate  the  anterior  fissure  at  a  right 
angle  to  the  (winnt  stem.  At  the  oonmiissure  they  cuter  the  c<)rd  and 
without  dividing  tiini  towanl  the  right  or  left  iinterior  horn.  At  the 
neck  of  tlie  horn  the  artery  divides  into  an  aulerior  branch  to  the 
anterior  horn  aud  a  iv>sterior  limuch  whidi  is  distributed  to  the  neck 
and  to  a  portion  of  the  jxisterior  horn,     A  branch  is  also  given  off  in  a 
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Fig.  130.-1,  Section  oflhe  oord  abowtni  dlTlilon  Into  three  iirt«ri>l  dlMHcta  (diunmmatic).  Put 
■applied  oulT  'bj  the  interior  median  and  Its  branches  l>  abided  with  nsnUlel  1Id«b.  Pan  lupplied  out* 
bT  ihe  perlnheral  sneries  Is  abided  with  dntii.  i'lK  supplied  by  bolh  e)'stein*  ot  irterte*  Is  unshidod. 
S.  TisDi'erse  Hvllnn  of  cord  showing  dlstrlbiiUon  of  interior  ind  posterior  irlerks  (modlAed  uTter 
Mirie).  fan  supplied  liy  posterior  inerlal  sTatem  abided  with  dots,  fut  aupplled  bji  interior  arstem 
DnabiJcd  (Wllllimson|. 


Fig.  117— Arterka  of  the  aplnal  cord.    A  S,  Anlrrlor 
inl;  dd,  inulomotlc;  'T  c,  anterior  cell Iral ; />.  posterior  c( 
Llenl;  mf,  uvdiin  lalenl;  ft  I.  posterior  lateral;  pr,  posterior  i 
itenuediite  sentll ;  pm,  poslerlur  toedlin  imodlDed  after  Ubeist 
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vertical  direction  communicating  with  the  next  similar  arterv,  and  forming 
a  longitudinal  chain  in  the  gray  matter  ^Fig.  128).  The  anterior  spinal 
artery,  from  its  lateral  ramifications  on  the  surface  of  the  cord,  also  sup- 
plies the  white  matter  in  the  periphery  of  the  ventral  half  of  the  conl. 

The  posterior  arterial  system  of  the  cord  supplies  its  dorsal  half. 
The  two  poeterior  spinal  arteries  arise  separately  from  the  vertebrals 
and,  coursing  around  the  medulla,  extend  the  entire  length  of  the 
cord  just  outside  the  posterior  ncrve-roote.  Like  the  anterior  spinal 
artery,  they  receive  numerous  supply  branches  from  the  intercostal 
and  lumbar  arteries.  They  give  off  anastomotic  branches  which  unite 
with  those  of  the  anterior  system 
on  the  surface  of  the  cord,  and  also 
present  a  chain  of  anastomosing 
branches  on  the  posterior  median  line 
of  the  cord.  From  these  branches 
small  twigs  penetrate  the  cord  supply- 
ing the  gray  matter  of  a  portion  of  the 
posterior  horn  and  the  posterior  half  of 
the  white  matter  of  the  cord  (Figs.  127 
and  128),  The  arterial  twigs  entering 
the  cord  are  of  the  tcmiinal  variety, 
and  therefore  do  not  anastomose.  The 
territories  of  the  two  systems  are  not 
entirely  independent,  as  the  borders 
of  their  irrigation  fields  overlap  and 
the  adjacent  white  and  gray  matter 
receive  arteries  from  both  sources. 
Three  arterial  districts  are  thus  con- 
stituted:  (1)  That  supplied  only  by 
the  anterior  system  ;  (2)  tliat  supplied 
only  by  the  ]>astcrior  system,  and  (3) 
tliat  irrigated  by  Ixilli  systems  (Fig. 
126). 

It  will  be  apparent  from  these  facts 
that  arterial  di:<ca.-se  may  induce  lesions 
in  the  posterior  half  of  the  conl,  or  in 
the  anterior  lialf  Further,  the  in- 
fection or  obliteration  of  a  single  an- 
terior median  art<Ty  will  practically 
destroy  the  corresiionding  anterior  horn. 

The  circulation  in  the  cord,  as  a  whole,  presents  some  mechanical 
conditions  that  are  significant.  The  spinal  arteries  are  the  longest  of 
their  size  in  the  IkkIv,  and,  owing  to  their  course,  arc  not  subject  to  the 
direct  impact  of  ranliac  impulses.  In  this  respect  they  are  very  differ- 
ent from  those  of  the  bniin.  Arterial  pressure  is  also  sliglil,  and  the 
venous  outlet  into  the  ]ilexus»'s  about  the  dura  is  not  an  advantageous 
one  in  the  erect  ixisitiim.  Gravity  im|Htles  the  return  circulation  as 
well  as  the  supply.  This  is  most  marke<l  at  the  lower  end  of  the  cord. 
The  long  course  the  lumbar  and  aacral  arteries  have  to  pursue  in  an 
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upward  direction  along  the  corresponding  nerve-roots  in  the  cauda  still 
further  reduces  the  circulatory  qualifications  of  this  end  of  the  cord. 

The  arteries  in  the  cord  are  provided  with  perivascular  lymph- 
sheaths,  which  are  continuous  with  the  arachnoid  meningeal  spaces. 
Venffi  comitantes  accompany  the  arterial  branches  and  empty  into 
posterior  and  anterior  plexiform  venous  chains  on  the  surface  of  the 
cord,  discharging  in  turn  into  the  extradural  plexuses.  Regurgitation 
from  the  extradural  veins  is  probably  impossible. 

The  posterior  roots  bear  a  ganglionic  enlargement  situated  just  out- 
side the  dura,  except  on  the  lowest  pairs,  where  it  is  within  tlie  sheath. 
Its  function  is  trophic  for  the  aflferent  tracts  in  the  cord. 

Vertical  Localization  of  a  Cord-lesion. — Cord-lesions  are  irrita- 
tive or  destructive  and  are  manifested  by  corresponding  symptoms  in  the 
periphery  to  which  the  injured  cord-segments  are  anatomically  related 
and  to  which  their  peripheral  nerv^es  are  distributed.  Irritative  lesions 
are  marked  by  sensory  exaggeration,  such  as  hyperesthesia  and  pain,  by 
cramps  and  increased  reflexes.  Anesthesia,  paralysis,  and  abolished 
reflexes  result  from  destruction  of  a  cord-segment.  Trophic  loss  and 
vasomotor  paralysis  may  also  ensue,  but  become  apparent  at  a  later  date. 
The  symptoms  of  a  cord-lesion  embrace:  (1)  Those  due  to  the  derangement 
of  the  injured  segment ;  (2)  those  resulting  from  disturbances  in  the  con- 
duction attributes  of  the  cord,  and  (3)  those  arising  from  the  secondary 
degenerations  in  the  cord.  These  are  variously  combined,  depending 
upon  the  extent  of  the  lesion  in  the  cross-section  of  the  cord  and  its  age. 

Motor  Symptoms. — A  completely  disabling  injury  falling  upon  any 
cord-segment  produces  paralysis  in  the  muscles  supplied  by  that  segment. 
It  will  be  noticed,  in  the  following  table,  that  muscular  actions  are  func- 
tionally grouped  in  the  cord  and  extend  in  a  vertical  direction  through 
several  segments.  Single  muscles  are,  therefore,  practically  never  alone 
paralyzed  by  spinal  lesions.  Such  a  circumscribed  palsy,  or  one  confined 
to  a  group  of  muscles  supplied  by  a  single  nerve-trunk,  at  once  declares 
the  peripheral  diameter  of  the  lesion.  Not  only  are  the  muscles  suj>- 
plieil  by  the  injured  segment  paralyzed,  but  all  muscles  represented  in  the 
cord  below  the  lesion  are  withdrawn  from  voluntary  control  through  the 
division  of  their  motor  ])atlis  in  the  u])per  neurons,  which  traverse  the 
cross-lesion  by  way  of  the  pynimidal  tracts.    A  parai)legia  is  thus  induced. 

If  the  lesion  is  not  a  destructive  one,  but  irritative  in  its  effects, 
,sy)f/.y//iv  and  rif/idify  may  be  present.  These  are  usually  attended  by 
clonus  in  the  larjre  muscles  whose  tendons  pass  over  joints  ;  they  are 
present  in  all  the  levels  below  the  upper  limit  of  the  lesion,  but  more 
especially  in  the  lower  limbs. 

In  late  cases  of  partial  cross-lesions  the  ritjidity  and  spa^sfic  features 
are  well  developed.  The  lower  limbs  are  held  rigidly  extended  or,  less 
freijuently,  sharply  flexed.  Any  attempt  to  move  them  causes  clonic 
treinblinix,  which  may  finally  end  in  a  sharp  ])ulling  up  of  the  leg  with 
a  "jack-knife ''-like  jerk,  or  the  thighs  may  be  held  so  rigidly  by  the 
muscles  of  the  i)elvic  girdle  that  if  one  limb  is  raised  from  the  Ix^l 
by  the  foot  the  other  follows  with  it.  ChnfracfHres  finally  devehip  : 
(1)  By  the  paralysis  of  one  grouj)  of  muscles  and  the  unopjK)sed  over- 
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action  of  antagonists  ;  or  (2)  by  the  overirritation  of  the  motor  mechanism 
of  certain  muscles  or  muscle-groups ;  or  (3)  by  structural  changes  in  the 
muscles,  causing  a  tendinofibrosis,  with  its  characteristic  retraction.  Only 
when  dealing  with  the  third  form  is  tenotomy  permanently  useful,  as 
in  the  other  varieties  the  activity  of  the  muscular  masses  promptly  re- 
produces the  conditions  sought  to  be  relieved.  In  the  structural  variety 
the  distorted  joint  usually  has  a  certain  limited  range  of  free  motion, 
but  is  then  abruptly  stopped  by  the  retracted,  unyielding  tendons,  which 
stand  out  prominently.  On  the  other  hand,  the  muscular  contractures,  due 
to  overstimulation  in  which  fibroid  changes  have  not  taken  place,  usually 
yield  slowly  or,  perhaps,  jerkily  to  efforts  tending  to  extend  them. 

Motor  and  Reflex  Functions  of  the  Spinal-cobd  Segments 

(after  Starr  and  Edingeb). 


Segment. 

MUSCLKS. 

1 

Reflexes. 

Cervical 

f 

1 

Sternomastoid. 

Trapezius. 

2-3 

Scaleni. 

Small  rotators  of  head. 

I 

Diaphragm. 

I-«v.  ang.  scap. 

Dilatatioa  of  pupil  by  irritating  side 

1  Rhomboids. 

of  neck,  4-7  cervical. 

4^    f 

'  i  Spinati. 

1  Deltoid. 

!  Supiuat.  long. 

Scapular  reflexes,  5  C.-1  D. 

5 

* 

Biceps. 

Supinat.  brev. 
Serrat.  mag. 

Supinat.  long.,  5  C. 

Pectoralis  (clav.) 

Biceps,  5-6  C. 

Teres  minor. 

6^    ^ 

Pronators. 

Posterior  wrist,  6-8  C. 

O   1 

Brachialis  ant. 
i  Triceps. 

1  I-iong   extensors  of  wrist  and 

Anterior  wrist,  7-8  C. 

7 

• 

fingers. 

ta 

'  Pectoralis  (costal). 

I^iti.ss.  dorsi. 

Palmar,  7  C-1  D. 

,  Teres  maj. 

f 

.    Long  flexois,  wrist  and  fingers. 

Epigastric,  4-7  D. 

8  -j    f    Exti'iiHors  of  thumb. 

Dorsal  1   I  \    Intrinsic  lian(l-nius<le8. 

Abdominal,  7-11  D. 

2-12         1  Dorsal  and  abdominal  muscles. 

Lumbar       f    AUlominal  muscles. 
1    f   I    Iliacns. 

CremiLst4»r,  1-3  L. 

1 

l*8oas. 

1  Patellar,  2-4  L. 

2  A        Siirtorius. 

Flexors  of  knee. 

Bladder,  2-4  L. 

.  r   Qua<l.  femoris. 

3      \    Int.  rotators  of  thigh. 

1 1  Adductors  of  thigh. 
-   1        AbdiH'tors  of  thigh. 
1        Tibialis  ant. 

Rectal,  4  L.-2  S. 

1 

Gluteal,  4-.  5  L. 

.  r    Calf-muwles. 

/» 

Ex.  rotators  of  thigh. 

1 

1 

it 

Kxt<»nsors  of  toes. 

AchiIU*s,  .5  L. 

a        1         .    Peronci. 

i_o      i    Long  flex,  of  toes. 

\    Intrinsic  foot-muscles. 

Plantar,  1-2  S. 

'  Anal,     \  ..  r,  ft 

Virile,  r^""'^* 

S-.'S           Perineal  mnsch^s. 
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Sensory  S3niiptoxn8. — A  cross-lesion  destroys  cutaneous  sensation  in 
the  segmental  area  corresponding  to  the  lesion  and  in  all  parts  below, 
the  first  directly,  the  second  by  interruption  of  conduction.  The  dis- 
tribution of  anesthesia  is  practically  the  best  guide  to  the  upper  level  of 
the  lesion.  In  the  diagrams  shown  on  pages  56  and  59  it  will  be  seen 
that  the  cutaneous  areas  of  the  skin  do  not  correspond  exactly  to  the 
cutaneous  distribution  of  the  spinal  nerves.  This  variation  will  often 
serve  to  differentiate  between  a  cord-lesion  and  one  of  the  nerve-roots. 
Root-lesions  cause  areas  of  sensory  disturbances  that  coincide  with  the 
cutaneous  distribution  of  the  nerves  arising  from  them.  In  the  trunk, 
for  instance,  division  of  the  cord  produces  an  anesthesia  whose  upper 
level  is  practically  in  a  horizontal  plane,  while  root-lesion  anesthesia  or 
hyperalgesia  follows  the  intercostal  nerves  and  spaces.  The  territories 
supplied  by  the  intercostal  nerves  overlap  decidedly,  so  that  destruction 
of  a  single  nerve  may  manifest  no  sensory  loss.  It  requires  that  at  least 
two  should  be  divided  to  produce  an  anesthetic  patch  or  belt. 

The  upper  border  of  a  spinal  lesion  is  usually  further  indicated  by  a 
zone  of  hyperesthema  due  to  the  irritant  action  of  the  lesion  on  sensory 
paths  within  the  cord  or  upon  the  posterior  nerve-roots.  This  is  described 
by  the  patient  as  a  band  or  girdle-like  sensation  about  the  trunk  and  as 
tightness  in  the  limbs.  Its  vertical  extent  corresponds  to  the  irritating 
influence,  but  rarely  does  it  exceed  two  segmental  areas.  A  light  touch 
in  this  hypersensitive  zone  causes  a  feeling  as  of  pins  and  needles,  of 
pricking,  of  burning,  of  tingling,  or  of  a  thrill,  and  is  not  a  pure  exaggera- 
tion of  sensation,  but  a  perversion  of  it.  Very  severe  pain  is  usually 
absent  in  pure  cord  lesions,  but  the  girdling  sensation  is  often  described  as 
painful ;  and  if  the  posterior  roots  are  injured,  as  in  Pott's  disease  or 
through  meningeal  inflammation,  the  pains  are  intense,  and  often  darting 
in  character.  Spontaneom  sensations  are  frequent,  and  patients  ofl^n 
attempt  to  describe  peculiar  feelings  of  an  unnatural  sort  which  they 
may  locate  in  areas  that  are  absolutely  insensitive  to  external  stimulation. 
They  may  be  caused  by  the  irritation  of  the  conduction  tracts  at  the 
upper  level  of  the  lesion,  and  are  then  referred  to  the  peripheral  sites 
from  which  they  would  naturally  arise. 

In  lesions  of  lesser  degree  sensjition  may  not  be  much  affected,  even 
when  motion  is  abolished,  or  the  general  sense  of  touch  may  be  broken  up 
so  that  temperature  and  [)ainful  impressions  are  not  recognized.  Tactile 
impressions,  in  the  same  way,  may  fail  to  arouse  the  sensorium  when  more 
energetic  and  painful  impressions  still  traverse  the  injured  pathways. 

The  reflexes  furnish  very  valuable  evidence  not  only  as  to  the 
upper  level  of  the  cord  lesion,  hut  sometimes  as  to  its  vertical  extent. 
The  cord  lesion  that  destroys  the  portion  of  a  reflex  arc  within  the  cord 
obliterates  that  reflex  but  does  not  abolish  the  reflexes  below  its  own  level 
unless  the  cord  is  entirely  and  completely  divided.  It  is  now  fairly  well 
established  that  complete  division  of  the  cord  in  man  extinguishes  all  con! 
reflexes  bellow  that  level.  ^  On  the  contrary,  if  the  division  is  incom- 
plete, the  lower  reflexes  may  jit  first  be  enfeebled,  but  within  a  few  weeks 
show  much  exaggeration.  In  a  case  showing  such  increased  reflexes  the 
absence  of  one  or  more  at  a  given  level  points  to  the  diseased  portion  of 

1  Collier,  *' Brain,"  Spring,  1904. 
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the  cord.  Again,  the  upper  level  of  abolished  reflexes  usually  coincides 
with  that  of  anesthesia,  and  both  focalize  the  lesion.  In  other  cases  the 
extension  and  invasion  of  cord  disease  may  be  traced  by  the  successive 
disappearance  of  spinal  reflexes ;  its  recession,  by  their  reappearance. 

Trophic  Conditions. — As  the  trophic  centers  for  muscles  correspond 
with  their  motor  spinal  centers  in  the  anterior  horns,  a  lesion  which 
destroys  this  portion  of  the  gray  matter  of  a  cord's  segment  induces  atrophy 
in  the  related  muscles.  This  atrophy^  like  the  palsy  arising  from  a 
cord  lesion,  has  a  functional  distribution  that  depends  upon  the  associa- 
tion of  muscular  representation  in  the  cord.  By  reference  to  the  table, 
page  345,  it  is  evident  that  all  of  a  large  muscle  need  not  be  involved, 
and  that  groups  of  muscles  innervated  by  different  ner\'e  trunks,  but 
centrally  associated,  may  be  thus  selected.  The  extent  of  the  wasting 
is  limited  by  the  vertical  dimensions  of  the  lesion.  The  muscles  inner- 
vated from  the  cord  above  and  below  the  destructive  process  are  spared, 
and  retain  their  nutritional  supply  and  their  electrical  responses. 
The  wasted  muscles  lose  tone  early,  and  shortly  thereafter  present  the 
electrical  reaction  of  degeneration.  Atrophic  loss  is  best  seen  in  the 
muscles  of  the  extremities ;  next  in  those  of  the  shoulder  and  pelvic  gir- 
dles. In  the  thoracic  and  abdominal  regions  the  wasting  is  only  per- 
ceptible when  several  adjacent  cord  segments  are  diseased. 

Slight  atrophic  disturbances  appear  in  the  skin,  analogous  to  those  in 
neuritis  and  confined  to  the  area  related  to  the  iiyured  cord  segments. 
In  the  case  of  irritative  lesions,  such  as  acute  mvelitis  and  cord  hemor- 
rhage,  the  dystrophic  condition  may  be  acute  and  intense.  Under  the 
incitement  of  comparatively  slight  pressure  or  other  superficial  irrita- 
tion, herpetoid  eruptions  and  acute  beilsores  form  in  a  few  hours. 
These  occur  over  the  sacnim,  heels,  malleoli,  and  trochanters  by 
preference,  but  may  occur  wherever  the  bones  are  sul>cutaneous  and 
tlie  trophic  control  disturbed.  The  use  of  counterirritation  in  the  mild- 
est form,  and  even  of  frictions  with  the  liand,  may  provoke  them.  Hot 
bottles  tlmt  would  otherwise  cause  no  injury  may,  under  these  circum- 
stances, induce  most  serious  local  effects  and  deep  destruction  of  tissue. 

Vajsomotor  disturbance  in  some  degree  is  usually  present,  and 
consists,  onlinarily,  at  first  of  a  tendency  to  vascular  dilatation  and 
increased  warmth.  The  so-called  tax^he  c^ribrale  is  easily  provoked 
below  the  lesion.  In  cases  of  long  standing  the  skin  is  livid  and  cold,, 
frequently  with  increaswl  perspiration.  I^esions  in  the  cervical  region 
often  cause  flushing  and  perspiration  on  the  side  of  the  neck  and  face, 
and  may  reduce  the  heart-l)eat8  to  forty  or  even  to  twenty  a  minute. 
Dorsal  lesions,  on  the  other  hand,  are  sometimes  attended  by  a  persist- 
ently rapid  pulse.  These  vasomotor  disturbances  are  frequently  at- 
tended by  an  increase  of  body  temperature  in  lesions  in  the  upper 
dorsal  and  lower  cervical  regions,  but  it  is  often  difficult  to  exclude 
pyrexia,  due  to  the  infectious  nature  of  the  disease  or  to  intestinal  or 
vesical  disturbance  resulting  from  it. 

Visceral  symptoms  are  usually  not  pronounced,  but  the  secretions  in 
the  alimnitary  canal  and  its  muscular  activity  are  freijuently  disturbed. 
Constipation  is  the  nile,  and  fennentation  of  the  stomach  and  intestinal 
contents,  with  gaseous  disturlmnce  and  great  abdominal  distention,  is  very 
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common.  Vomiting  and  difficulty  in  swallowing  occur  in  lesions  of  the 
cervical  cord.  The  anal  and  vesical  sphincters  are  usually  disturbed. 
When  the  lesion  involves  their  reflex  centers  in  the  lumbar  cord,  complete 
relaxation  and  incontinence  ensue;  but  if  the  lesion  is  above  their  spinal 
centers,  voluntary  control  alone  is  lost.  They  then  act  automatically, 
and  the  corresponding  viscera  are  unconsciously  evacuated  at  intervals. 
The  examining  finger  readily  provokes  the  anal  sphincteric  contraction 
in  this  condition,  which  is  not  the  case  if  its  center  is  destroyed. 
There  is  a  tendency  to  fecal  and  urinary  retentioriy  dependent,  in  part, 
upon  the  lack  of  power  in  the  abdominal  muscles.  In  the  case  of  the 
bladder  this  leads  to  distention  by  increased  residuum  and  weakening 
of  the  detrusor,  and  the  dilatation  of  the  viscus  may  become  extreme. 
The  result  is  usually  a  cystitis,  wliich  is  often  precipitated  by  the  use 
of  a  septic  catheter.  Damage  to  the  kidneys  arises  both  from  the 
back-pressure  of  urine  and  the  propagation  of  inflammation  up  the 
ureters.  The  table  of  symptoms  in  disabling  but  not  absolutely  destruc- 
tive transverse  cord  lesions  (see  pages  349—355)  is  based  upon  the 
exhaustive  work  of  Wichman.^  If  the  entire  cross-section  is  absolutely 
destroyed,  the  symptomatology  is  the  same  excepting  that  there  is  com- 
plete absence  of  muscle  reflexes  below  the  lesion. 

Horizontal  Localization  of  a  Cord  Lesion. — Many  spinal  cord 

lesions  are  more  or  less  circumscribed  in  transverse  area,  and  give  rise 
to  widely  different  symptoms  as  they  affect  the  various  physiological 
divisions  of  the  cord.  Some  cord  diseases  are  symmetrical,  and  both 
sides  of  the  transverse  section  show  identical  conditions.  Others  are 
unilateral,  and  the  two  sides  show  different  states,  not  only  at  the  level 
of  the  lesion,  but  also  in  the  levels  affected  by  the  secondary  ascending 
and  descending  degenerations. 

Lesions  of  the  pyramidal  tracts  produce  motor  paralysis  below  the 
level  affected  and  induce  a  spastic  condition  in  the  paralyzed  area, 
marked  by  increased  muscle  tonus,  exaggerated  reflexes,  rigidity,  and 
contractures.     These  tracts  degenerate  downward. 

Disease  of  the  posterior  columns  is  marked  by  sensory  disturbance, 
especially  of  those  elements  of  touch  related  to  pressure  and  to  the 
muscle  and  joint  sensations.  Ataxia  results.  The  temj)erature  and 
pain  sensations  are  also  usually  diminished,  and  all  forms  of  cutaneous 
impressions  are  delayed  in  reaching  the  brain.  The  muscle  reflexes, 
especially  the  deep  tendon  reflexes,  arc  abolished  or  greatly  diminished. 
An  upward  degeneration  in  the  postero-internal  column  ensues. 

When  the  anterior  horn  is  affected  motor  paralysis  occurs,  but  only 
in  the  muscles  which  are  supplied  by  the  large  cells  actually  involved 
in  the  morbid  focus.  The  mucles  also  atrophy.  If  the  process  is 
acute,  paralysis  takes  place  at  once  and  atrophy  gradually  develops.  In 
very  insidious  lesions  piresis  and  atrophy  develop  at  an  equal  pace,  and 
fibrillary  twitchings  are  usually  present.  Reflexes  are  abolished  by 
lesions  of  the  anterior  horns  and  vasomotor  paralysis  is  induced  in  the 
field  related  to  the  cornual  disease.  Degeneration  descends  the  lower 
neurons  arising  from  the  diseased  portion  of  the  cord,  and  the  reaction 
of  degeneration  is  presented  in  nerve  and  muscle. 

*  *'  Die  Riickenmarksnerven  und  ihre  Segmentbeziige, "  Berlin,  1900. 
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common.  Vomiting  and  difficulty  in  swallowing  occur  in  lesions  of  the 
cervical  cord.  The  anal  and  vesical  sphincters  are  usually  disturbed. 
When  the  lesion  involves  their  reflex  centers  in  the  lumbar  cord,  complete 
relaxation  and  incontinence  ensue;  but  if  the  lesion  is  above  their  spinal 
centers,  voluntary  control  alone  is  lost.  They  then  act  automatically, 
and  the  corresponding  viscera  are  unconsciously  evacuated  at  intervals. 
The  examining  finger  readily  provokes  the  anal  sphincteric  contraction 
in  this  condition,  which  is  not  the  case  if  its  center  is  destroyed. 
There  is  a  tendency  to  fecal  and  urinary  rderUion,  dependent,  in  part, 
upon  the  lack  of  power  in  the  abdominal  muscles.  In  the  case  of  the 
bladder  this  leads  to  distention  by  increased  residuum  and  weakening 
of  the  detrusor,  and  the  dilatation  of  the  viscus  may  become  extreme. 
The  result  is  usually  a  cystitis,  wliich  is  often  precipitated  by  the  use 
of  a  septic  catlieter.  Damage  to  the  kidneys  arises  both  from  the 
back-pressure  of  urine  and  the  propagation  of  inflammation  up  the 
ureters.  The  table  of  symptoms  in  disabling  but  not  absolutely  destruc- 
tive transverse  cord  lesions  (see  pages  349—355)  is  based  upon  the 
exhaustive  work  of  Wichman.  ^  If  the  entire  cross-section  is  absolutely 
destroyed,  the  symptomatology  is  the  same  excepting  that  there  is  com- 
plete absence  of  muscle  reflexes  below  the  lesion. 

Horizontal  Localization  of  a  Cord  Lesion. — Many  spinal  cord 

lesions  are  more  or  less  circumscribed  in  transverse  area,  and  give  rise 
to  widely  different  symptoms  as  they  affect  the  various  physiological 
divisions  of  the  cord.  Some  cord  diseases  are  symmetrical,  and  both 
sides  of  the  transverse  section  show  identical  conditions.  Others  are 
unilateral,  and  the  two  sides  show  different  states,  not  only  at  the  level 
of  the  lesion,  but  also  in  the  levels  affected  by  the  secondary  ascending 
and  descending  degenerations. 

Lesions  of  the  pyramidal  tracts  produce  motor  paralysis  below  the 
level  affected  and  induce  a  spastic  condition  in  the  j)aralyzed  area, 
marked  by  increased  muscle  tonus,  exaggerated  reflexes,  rigidity,  and 
contractures.     Tliese  tracts  degenerate  downward. 

Disease  of  the  posterior  columns  is  marked  by  sensor}^  disturbance, 
especially  of  those  elements  of  touch  related  to  pressure  and  to  the 
muscle  and  joint  sensations.  Atiixia  results.  The  tempeniture  and 
pain  sensations  are  also  usually  diminished,  and  all  forms  of  cutaneous 
impressions  are  delayed  in  reaching  the  brain.  The  muscle  reflexes, 
especially  the  deep  tendon  reflexes,  are  abolished  or  greatly  diminished. 
An  upward  degeneration  in  the  ])ostero-internal  column  ensues. 

When  the  anterior  horn  is  affected  motor  ])aRilysis  occurs,  but  only 
in  the  muscles  which  are  supplied  by  the  large  cells  actually  involved 
in  the  morbid  focus.  The  mucles  also  atro]>hy.  If  the  process  is 
acute,  paralysis  takes  place  at  once  and  atro])hy  gnidually  develops.  In 
very  insidious  lesions  paresis  and  atrophy  develop  at  an  equal  pace,  and 
fibrillarv   twitchintr^   are  usuallv  ])resent.      Reflexes  are  abolished   bv 

•'O.I  • 

lesions  of  the  anterior  horns  and  vasomotor  ])andysis  is  induced  in  the 
field  related  to  the  cornual  disease.  Degeneration  descends  the  lower 
neurons  arising  from  the  diseased  portion  of  the  cord,  and  the  reac^tion 
of  degeneration  is  presented  in  nerve  and  muscle. 

*  ''  Die  Kiickeninarksnerven  uud  ihre  St'gmeutbezuge,"  Berlin,  IJXX). 
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Disease  of  Xheposterixyr  horn  is  marked  by  sensory  disturbance  or  anes- 
thesia in  a  given  area,  such  as  follows  a  lesion  of  the  posterior  column. 

Lesions  of  the  posterior  roots  cause  anesthesia  if  complete ;  hyperal- 
gesia and  radiating  pain  if  irritative. 

Lesions  of  the  anterior  roots  produce  the  same  results  as  lesions  of 
the  anterior  horns. 

Lesions  arising  within  or  immediately  about  the  central  canal,  as  in 
syringomyelia,  produce  a  peculiar  dissociation  of  touch  sensations,  so 
that  painful  and  thential  impressions  are  not  properly  recognized  while 
tactile  or  contact  impressions  remain  practically  unaffected.  Joint 
dystrophies  are  often  added. 

A  lesion  that  divides  one  lateral  half  of  the  cord  gives  rise  to  the 
Brown-S^quard  syndrome  (see  p.  56). 

In  many  cord  diseases  two  or  more  physiological  divisions  are  sym- 
metrically affected.  In  amyotrophic  lateral  sclerosis  we  have,  added  to 
the  rigidity,  myotatic  irritability,  and  contractures  that  mark  disease  of 
the  lateral  tracts,  a  progressive  muscular  atrophy  tliat  is  due  to  the 
lesion  of  the  anterior  horns.  Ataxic  paraplegia  is  marked  by  symp- 
toms in  both  the  lateral  tracts  and  the  posterior  columns,  and  we  find 
ataxia  and  rigidity  with  weakness  variously  combined.  The  following 
table  roughly  shows  the  relation  of  the  various  cord  diseases  to  the  physi- 
ological division  of  the  cord.  Those  which  are  marked  by  lesions  con- 
fined principally  to  given  tracts  in  the  spinal  cord  are  denominated 
system  diseases,  as  distinguished  from  indiscriminate  lesions.  As  will 
appear  in  the  consideration  of  individual  diseases,  some  of  these  cord 
lesions,  as  in  locomotor  ataxia,  are  only  a  part  of  the  morbid  findings. 


f  Indiscrimi- 
nate lesions.  " 


Organic  dis- 
eases  of 
the  cord. 


System  dis- 
eases. 


'  Hemorrhage. 
Myelitis. 
Softening. 
Insular  sclerosis. 
Tumors. 

Traumatic  injury. 
Compression  from  bone  disease  and  tumors. 


liesions  of 
single  tracts.  "* 


Combined 
lesions. 


Anterior  cornu. 


{ 


lateral  tract. 


Poliomyelitis  acuta. 
Progressive  muscu- 
lar atrophy. 

Primary     lateral 

sclerosis. 
(Little's      disease.) 
Lathy  rism. 


Posterior  col-  }  Locomotor  ataxia, 
umns.  (  Ergotism. 

r  Anterior     cornu  (  Amyotrophic  lateral 
and    lateral  j       g^jerosis. 
tract.  I 


lateral  and  jws- 
1 0 r i o r  col- 
umns. 


Ataxic  paraplegia. 
Friedreich's  ataxia. 
Horedocerel)ellar 

ataxia. 
Pellagra. 
Kesult.*?      of      cross 

lesions. 


LOCALIZATION. 
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Lesions  of  the  Cauda  Equina. — ^The  descending  roots  of  the 
lumbar,  the  sacral,  and  the  coccygeal  nerves  make  up  the  cauda,  which 
occupies  the  dural  shcatli  below  the  upper  level  of  the  second  lumbar 
vertebra — a  distance  of  about  ten  inches.  As  the  roots  are  given 
otr  in  lateral  pairs,  the  upper  ones  are  external  and  soonest  pass  into 
the  vertebral  foramina.  Those  that  are  longest,  therefore,  are  situated 
toward  the  middle  line.  It  is  evident  that  a  lesion  involving  the  dural 
contents  below  tlie  conus  meduUaris  will  produce  a  root  lesion.  This 
may  be  partial  or  complete,  and  varies  according  to  the  level 
which  it  occupies  and  the  roots  actually  involved.  The  longer  roots 
are  usually  most  affected,  even  when  the  lesion  is  so  placed  as  to 
embrace  all  the  roots  of  the  cauda  extending  below  the  conus.  As 
a  consequence,  the  nerves  arising  from  the  lowest  cord  s^ments  and 
distributed  to  the  lowest  body  levels  are 
the  ones  commonly  disturbed.  The  jmral- 
ysis,  anesthesia,  abolition  of  reflex  action, 
and  atrophy  that  R'sult  from  a  complete 
root  division  correspond  to  the  peripheral 
distribution  of  the  injured  nerve  roots. 
These  peripheral  distribution  areas  corre- 
spond somewhat  to  the  segmental  cord  areas, 
but  show  a  marked  tendency  to  follow  the 
distrihulion  of  the  nerve  trunks  (Figs.  15 
and  16).  Both  sides  of  the  body  are  usually 
affected,  but  uniform  symmetry  is  the  ex- 
ception while  in  cord  lesions  it  is  the  rule. 

The  motor,  sensorj',  trophic,  and  reflex 
disturbance  that  results  from  a  complete 
division  of  the  caudal  roots  is  the  same 
in  character  that  follows  nerve-trunk  divi- 
sion. In  lesions  of  less  destructive  char- 
acter sensation  may  exceptionally  be  but 
slightly  disturl)ed  when  motion  is  quite 
abolished.  Increased  reflexes  are  not  en- 
eoimtered.  Complete  ar.d  permanent  loss 
of  rectal  and  bladder  reflexes  points  to  in- 
volvement of  the  cord. 

In  lesions  of  the  cauda,  therefore,  we  have  anatomically  coextensive 
sensory,  motor,  trophic,  and  reflex  symptoms,  corresponding  to  the  dis- 
tribution of  the  roots  making  up  the  saoral  and  lumbar  plexuses  or  a 
part  of  them.  The  disturbance  always  affects  the  lowest  portion  and 
ceases  at  some  definite  upper  level.  Moat  cord  lesions,  on  the  other 
hand,  are  limited  in  vertical  extent,  and  the  reflex  and  trophic  disorders 
are  confined  to  the  corresponding  body  segments. 

The  usual  lesions  which  affect  the  eauda  are  vertebral  fractures  and 
dislocations,  new  growths,  [wnetniting  wounds,  and  hemorrhage.  In 
tabes  and  multiple  neuritis,  which  are  sometimes  oonfonndeil  with 
caudal  disease,  symptoms  are  present  at  higher  levels,  as  in  the  upper 
extremities,  and  in  the  pupillary  reflexes.  Injury  to  the  plexusc-s  within 
the  pelvis  usually — at  least,  at  first — produces  unilateral  symptoms. 
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CHAPTER  II. 
INDISCayMINATE  CORD  LESIONS^ 

TRAUMATIC  LESIONS  OF  THE  CORD  SUBSTANCE. 

The  spinal  cord  is  sometimes  reached  by  penetrating  wounds  made 
by  knife,  bullet,  or  other  foreign  object.  It  is  injured  more  frequently 
by  the  displacement  of  vertebrre,  and  this  is  almost  invariably  attended 
by  both  fracture  and  dislocation.  With  the  surgical  conditions  we  shall 
not  deal.  It  is  to  be  noted  that  vertebral  fracture-dislocations  are  fre- 
quently devoid  of  any  external  signs  of  displacement,  even  when  it  is 
found  postmortem  that  the  vertebral  bodies  have  been  so  completely 
displaced  as  to  actually  shear  the  cord  in  two.  Restitution  to  a  practi- 
cally normal  position  may  occur  at  once,  either  spontaneously  or  due  to 
the  lifting  efforts  of  those  who  first  attend  the  injured  person.  These 
cases  all  furnish  a  history  of  trauma,  and  usually  present  local  evidence 
of  it.  The  question  that  arises  regards  the  location  and  extent  of  the 
lesion  in  the  cord.  This  must  be  determined  by  an  application  of  the 
considerations  set  forth  in  the  foregoing  chapter. 

The  progrnosis  in  a  case  of  actual  injury  to  the  cord  substance  is 
always  grave  and  generally  fatal.  If  the  lesion  cause  complete  divi- 
sion, there  can  be  no  hope  for  voluntary  control  or  sensory  improvement 
below  its  level.  Only  in  ver}'  slight  injuries  from  dislocation  of  the 
vertebrae  or  from  pressure  due  to  meningeal  hemorrhage  can  much  be 
expected.  In  such  a  case  complete  paralysis  may  pass  away ;  but  when 
the  reflexes  are  completely  abolished  in  the  paraplegic  area  after  the 
first  week,  little  improvement  need  be  expected.  Some  degree  of  dis- 
ability always  persists,  and  commonly  bedsores,  cystitis,  kidney  and  pul- 
monary complications  carry  off  the  patient  after  a  lingering  helplessness. 

HEMORRHAGE  INTO  THE  CORD  (HEMATOMYELIA). 

Hemorrhage  into  the  spinal  cord  is  not  an  extremely  rare  accident. 
It  occurs  under  a  variety  of  circumstances,  and  is  punctate  and  multiple 
or  single  and  more  or  less  extensive.  There  is  also  a  so-called  perforat- 
ing form  simply  due  to  the  tendency  of  the  extravasated  blood  to  follow 
the  lines  of  least  resistance  in  the  longitudinal  dircK'tion  of  the  cord. 

Etiologry. — Hemorrhage  into  the  cord,  like  spinal  meningeal  hem- 
orrhage, with  which  it  is  frequently  associated,  may  follow  severe  spinal 
concussions  and  violent  wrenchings  of  the  back.  Excessive  muscular 
effort,  as  in  lifting,  has  caused  it,  and  Gowers  reports  this  accident 
following  re|wated  coitus.  A  focus  of  myelitic  softening  is  frequently 
the  seat  of  hemorrhage,  and  hemorrhage,  in  turn,  is  followed  by  a  zone 
of  myelic  softening.  It  is  often  difficult  to  tell  wliich  process  was  the 
initial  one.  In  some  cases  of  caisson  disease,  or  divers'  palsy,  hemorrhage 
has  been  found  due  to  the  too  sudden  n^dnction  of  the  high  atmospheric 
pressure  under  which  such  work  is  done.  Continued  convulsions,  as  in 
status  epilepticns,  intense  chorea,  tetanus,  and  asphyxia,  may  produce 
punctiite  hemorrhages  and   heniorrliagic   intiltration,  es])ecially  in  the 
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gray  matter  of  the  cord.  Purpura  and  sudden  cessation  of  habitual 
liemorrhages,  such  as  that  from  piles  and  menstruation,  may  provoke  a 
CO  I'd -apoplexy.  A  dilated  central  canal  and  teratiilogical  defects  and 
(issures  in  the  cord  predispose  to  it.  Changes  in  the  arterial  coats  are 
much  less  active  factors  than  in  cerebral  hemorrhagic  apoplexy,  as 
atheroma  and  miliary  aneurysmal  dilatations  are  of  the  greatest  rarity 
in  the  cord.  The  arterial  pressure  conditions  and  the  direct  cardiac 
impulse  that  play  su  large  a  part  in  brain-lesions  are  also  absent. 

Morbid  Anatomy. — In  the  punctate  and  infiltrating  variety  the 
cord  may  merely  appear  slightly  reddened,  or  small,  pinhead  clots  may 
be  found,  particularly  in  the  pray  matter.  They  usually  first  occupy 
the  perivascular  spaces  and,  aside  from  traumatic  cases,  are  secondary 
to  myelitic  softening.  The  appearance  varies  with  the  size  of  the  extrava- 
sation. The  laige  single  or  focal  hemorrhage  also  finds  its  usual  seat  io 
tJie  gray  matter,  less  ct>nimonly  in 
the  central  canal  or  in  a  congen- 
ital fissure  of  the  curd.  It  is  usu- 
ally ovoid  in  shape,  with  the  long 
axis  vertical,  and  may  ])ertbrate  ^1**^ 

the  yielding  gray  substance  of  the 
cord  for  several  inches  in  extreme 
cases.  It  causes  a  fusiform,  dark- 
colored  swelling  of  the  cord.  The 
blood  usually  comes  from  the 
larger  median  arteries  or  fn)m 
those  entering  the  anterior  horn 
by  the  anterior  roots,  and  favors 
the  gray  matter  as  a  situation. 
In  rare  instances  the  blood  may 
break  through  the  white  columns 
and  even  appear  to  a  slight  extent 
in    the  membranes.      Meningeal 

clots  are  also  commonly  present  in  traumatic  cases.  Around  the  clot,  after 
a  few  days,  the  cord  shows  a  zone  of  soflentng.  In  cases  of  lung  standing 
the  clot  may  nndeiyo  changes  similar  to  those  in  the  braiu,  anil  a  hemor- 
rhagic cyst  ri'maiiis,  with  ascending  and  descending  degenerations  corre- 
sponding to  the  location  of  the  lesion  in  the  cross-section.  A  wide  area  of 
myelitis,  containing  a  com|>ari)tively  small  and  recent  clot  or  hemorrhage 
into  a  gliomatoiis  growth,  may  l>c  encountered  as  secondary  acoident& 

SymptomB. — A  primary  focal  hemorrhage  into  the  com  is  of  rapid, 
usually  of  sudden  onHd,  The  infiltration  sort,  being  almost  always  sec- 
ondary, may  be  preceded  by  sensory  and  motor  symptoms  for  hours, 
days,  an<l  even  wtH'ks.  This  is  also  true  of  the  larger  clot  that  fonns 
in  a  softened  myelitic  territory,  prudncing  sudden  exacerbation  of  the 
usually  prccctlent  piiniplegtc  symptoms.  The  earliest  symptom  is  com- 
monly one  of  severe  yxi/fiM  radiating  in  the  IxKly-segments  corrcsjwnd- 
ing  to  the  hemorrhagic  ftM-us,  These  arc  due,  presumably,  tutlie  pressure 
or  laceration  of  the  scnsorj-  tracts  in  or  near  the  iK>sterior-eommi88un'. 
Darting  pains  occur  in  the  limbs,  girdling  pains  in  the  trunk  that  may 
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be  mistaken  for  angina  pectoris  and  intestinal  or  vesical  colic.  Very 
shortly — ^that  is,  in  the  course  of  a  few  minutes  or  an  hour — after  an  acci- 
dent has  occurred,  and  the  patient  has  perhaps  walked  a  short  distance, 
paraplegic  symptoms  appear.  These  may  be  partially  unilateral  at 
first  The  legs  weaken,  the  patient  gradually  or  quickly  sinks 
down,  and  usually  the  motor  loss  is  promptly  established  at  its 
maximum.  The  condition  that  now  develops  depends  on  the 
location,  extent,  and  size  of  the  clot,  and  the  amount  of  pressure  it 
brings  to  bear  on  the  conduction  tracts.  Usually  there  is  some  im- 
provement, owing  to  the  subsidence  of  the  pressure  and  of  the  shock 
or  insult  to  the  adjacent  portions  of  the  cord.  The  development 
after  a  day  or  two  of  myelitic  softening  or  myelitis,  with  elevation  of 
the  body-heat,  usually  again  emphasizes  the  paraplegia,  and  thereafter 
the  course  of  the  disease  and  its  treatment  is  tliat  of  myelitis.  The 
bladder  and  anal  sphincters  are  commonly  immediately  relaxed.  All 
the  tendon  reflexes  are  diminished  at  first,  but  after  a  weelj:  or  ten  days 
they  begin  to  increase,  and  comport  themselves  as  in  the; spastic  state 
that  follows  an  incomplete  cross-lesion  of  the  cord.  Early  in  the  attack 
spasms  and  tonic  convulsions  in  the  muscles  supplied  by  the  affected 
segments  and  those  below  the  lesion  are  frequently  met  w^ith. 

The  dia^grnosis  is  often  difficult  and  it  is  frequently  impossible  to 
exclude  a  meningeal  hemorrhage.  Preceding  sensory,  motor,  and  tem- 
perature disturbances  indicate  a  primar}'^  myelitis.  Only  in  those  cases 
where  the  temperature  is  normal,  the  onset  abrupt,  and  the  pain  of  the 
segmental  variety,  can  a  definite  diagnosis  be  ventured. 

The  progrnosis  depends  upon  the  location  of  the  lesion.  Hemor- 
rhage into  the  cord  in  the  upper  cervical  region  is  almost  certainly 
fatal,  and  is  worse  in  the  cer\ncal  and  lumbar  enlargements  than  in  the 
dorsal  region.  The  secondary  myelitis  may  extend  upward  and  cause 
death,  or  downward  and  involve  the  lower  levels.  Only  when  sensa- 
tion improves,  motor  gain  is  apparent,  and  febrile  disturbance  is  passed, 
is  the  patient  safe.  Some  lasting  local  paralysis,  wasting,  and  trophic 
disturbance  result,  and  more  or  less  permanent  spasticity  remains.  Too 
often  bedsore,  cystitis,  sepsis,  or  other  complications  carry  off  the  patient. 

Treatment. — The  immediate  treatment  of  the  hemorrhage  consists 
of  measures  to  check  it.  The  patient  should  be  placed  face  downward 
with  the  spine  elevated  as  much  as  possible,  and  applications  of  ice  or 
ice-bags  made  over  the  length  of  the  cord.  Absolute  quiet  and  the 
determination  of  blood  to  the  surface,  intestinal  tract,  and  extremities 
should  1)0  favored.  The  arterial  tension  may  be  reduced  by  minim  doses 
of  tincture  of  aconite  or  veratrum  viride  everv  hour,  but  the  use  of  ergot 
is  not  advised.     After  the  first  day  the  treatment  is  that  of  myelitis. 

THROMBOTIC  SOFTENING  OF  THE  CORD. 
Thrombosis  of  the  arteries  of  the  spinal  cord  undoubtedly  occurs  fre- 
quently. The  anatomical  features  of  the  circulation  in  the  spinal  cord  ren- 
der this  accident  a  ver\'  likely  one.  The  long  course  the  arterial  supply 
traverses,  espei'ially  in  the  lumbar  cord,  prmluces  a  sluggishness  of  its 
current  that  favors  the  deposition  of  fibrin  if  at  the  same  time  the 
arterial  wall  is  nutritionally  disturbed.     As  the  spinal  arteries  after  en- 
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tering  the  cord  are  of  tlie  terminal  variety,  it  is  evident  that  their  oblit- 
eration will  result  in  the  softening  of  their  irrigation  fields.  This  result 
has  ordinarily  been  confounded  with  myelitis  and  clinically  presents  the 
same  picture.  Gowers  denies  its  occurrence,  as  does  Striimpell,  but  in 
syphilitic  cases  this  mechanism  is  demonstrated  by  such  cases  as  are 
described  by  Williamson^  and  those  of  Schmaus,  Sottas,  D^j^rine,  and 
Knapp  quoted  by  him.  Lloyd  ^  also  refers  to  such  an  one  in  his  own 
experience.  Biernacki  ^  reports  three  cases  in  full,  two  of  which  were 
syphilitic.  Embolism,  on  the  other  hand,  can  practically  be  excluded, 
owing  to  the  narrowness  of  the  spinal  vessels,  the  long  and  tortuous 
course  they  pursue,  and  the  slowness  of  the  blood-stream.  Experiment- 
ally, however,  by  the  injection  of  inert  powders  into  the  circulation  of 
lower  animals  it  has  been  produced  by  Lamy,*  Singer,^  and  others. 
Though  atheroma  is  infrequent  in  the  spinal  circulation,  syphilitic  cases 
commonly  show  endo-arterial  and  peri-arterial  changes.  The  same  are 
likely  to  occur  in  infectious  diseases  and  in  many  blood  states,  and 
favor  thrombosis. 

The  softened  area  resulting  from  thrombotic  occlusion  of  the  supply- 
ing artery,  just  as  in  the  brain,  is  likely  to  become  hemorrhagic  through 
the  venous  back-pressure,  and,  therefore,  may  present  any  degree  of 
hemic  discoloration.  Into  it  a  neighboring  blood-vessel  may  rupture, 
with  hemorrhagic  results. 

This  condition,  as  Jjangdon  ^  has  well  pointed  out,  comes  on  rather 
abruptly  without  prodromal  malaise,  fever,  or  infection.  Commonly 
there  is  a  tendency  for  the  symptoms  to  increase  often  by  sudden  addi- 
tions and  extensions.  At  first  commonly  unilateral,  the  condition  tends 
to  become  bilateral  and  the  sensory  and  motor  defects  symmetrical. 
The  girdle  sensation  and  impairment  of  the  sphincters  are  less  marked 
and  later  developed  than  in  acute  myelitis,  and  bedsores  less  likely 
to  apix'ar.  Leukocytosis  is  wanting.  The  treatment  should  be  to 
strengthen  the  general  circulation  and  use  those  remedies  which  favor 
resolution  of  local  exudates.  Most  of  these  cases  are  syphilitic  and 
require  iodid  and  mercury.  In  other  respects  the  management  and 
prognosis  is  the  same  as  that  of  myelitis. 

MYELITIS. 

Under  the  term  myelitis  a  host  of  spinal  lesions  have  been  grouped 
which  have  in  common  the  appearance  of  a  local  softening,  with  more 
or  less  inflammatory  disturbance.  Inflammation  of  the  cord-substance 
is  probably  never  a  primary  process.  Infection  may  readily  reach  the 
cord  by  the  vascular  supply.  That  it  does  so  is  evident  in  the  inflam- 
matory lesions  of  the  a)r(l-sub8tance  that  so  often  follow  the  exanthe- 
mata and  septicemic  diseases  generally. 

The  term  myelitis  is  a  g(»neric  one.  In  this  chapter  we  are  dealing 
with  the  indiscriminate  lesions  of  the  cord-substance,  and,  therefore,  re- 
8er\^e  for  se|)arate  consideration  the  variety  of  myelitis  known  as  acute 

*  *'  Kelatiou  of  Diseases  of  the  Spinal  Corel  to  the  Spinal  Blood-vessels/'  Ix)ndon, 
1895.  ^  '•  Nervous  Diseases,"  hy  American  Authors,  Philadelphia,  1895. 

»  '*Deut.  Zeit.  f.  Nervenheilk.,"  Ri.  x. 

*  *' Archives  de  Neumlogie,''  1H94.         *  *'I)eut.  Zeit.  f.  Heiik.,"  M.  xvii,  1897. 

*  "Jour.  Nerv.  and  Mental  Dis.,"  April,  1905. 
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anterior  poliomyelitis  that  singles  out  the  anterior  gray  matter,  is  largely 
confined  to  it,  and  presents  a  distinct  clinical  type.  We  may  distinguish 
a  transverse  myelitis,  one  that  is  disseminated,  and  a  central  form  depend- 
ing merely  upon  the  accidental  location  of  the  lesion  or  lesions  in  the 
cord.  Of  these,  acute  transverse  myelitis  may  be  taken  as  a  type,  and  is 
the  one  commonly  encountered. 

Etiologry. — ^Acute  myelitis  may  follow  wounds  of  the  cord,  lacera- 
tions of  its  substance,  from  hemorrhage,  or  from  fracture-dislocations  of 
the  vertebrae.  It  has  followed  violent  myscular  ^ortSj  spinal  concussions^ 
and  falls  on  the  back,  but  in  such  cases  minute  myelitic  hemorrhage  or 
other  structural  lesion  may  have  introduced  the  program.  It  has  been 
repeatedly  attributed  to  cold  and  exposure,  and  this  assertion  has  been 
handed  down  so  persistently  that  it  seems  a  permanent  fixture  in  the 
literature.  If  cold  plays  any  part,  it  is,  as  in  pneumonia,  to  favor  the 
introduction  of  infection.  Omipression  of  the  cord  by  disease  of  the 
spine  or  the  meninges,  or  by  new  growths,  causes  a  localized  softening 
which  may  girdle  the  cord.  The  association  of  myelitis  and  menin- 
gitis is  shown  in  the  condition  of  meningomyelitis  already  described. 
The  extension  of  the  inflammatorj'  process  to  the  cord  is  a  clearly  recog- 
nized feature  of  most  meningeal  infections.  It  may  follow  all  the  acute 
infectious  diseases  ;  probably  by  an  initial  thrombosis.  Syphilis  frequently 
leads  to  it,  and  usually  by  a  thrombotic  process.  It  may  also  result 
from  a  gummy  tumor  or  from  syphilitic  meningitis.  These  will  be 
considered  more  at  length  in  the  chapter  on  Syphilis  of  the  Nervous 
System.  Influenza,  gonorrhea,  all  infectious  and  pyemic  conditions,  and 
caisson  disease  have  caused  it. 

Morbid  Anatomy. — On  inspection  an  inflamed  cord  presents  a  red, 
swollen  appearance  and  a  reduced  consistency  that  may  make  it  pulta- 
ceous  and  even  diffluent.  The  vertical  dimensions  of  the  softening  vary 
from  one-half  an  inch  to  several  inches,  and  usually  embrace  the  full 
thickness  of  the  cord.  Depending  upon  the  amount  of  extravasated 
blood  and  the  age  of  the  lesion,  the  myelitic  portion  is  red,  yellowish,  or 
white.  It  is  usually  difficult  or  impossible  to  distinguish  the  gray  from 
the  white  portions  of  the  cross-section,  and  commonly  the  softening  is  so 
great  that  the  cord  breaks  down  under  the  slightest  handling.  All  details 
are  then  obliterated.  Microscopical i/y  there  is  more  or  less  disintegration 
of  the  cord-elements.  There  is  usually  present  an  abundance  of  phago- 
cytic elements,  and  amyloid  bodies  are  frequently  encountered.  The  axis- 
cylinders  are  destroyed,  or  dividinl  or  granular.  Sometimes  a  few  of 
them  appear  much  swollen.  The  nerve-cells  participate  in  the  destruc- 
tion, and  those  that  are  recognizable  appear  swollen,  pigmented,  gran- 
ular, filled  with  fat-globules,  or  vacuolate<l.  Their  processes  early  dis- 
apjK^ar.  The  vessels  are  alt(»red,  their  walls  thickened  ;  the  perivascular 
sheaths  are  dilated  with  cells,  detritus,  and  hemorrhage.  The  intersti- 
tial tissue  is  exaggerated  in  pro[)ortion  to  the  duration  and  intensity  of 
the  disease,  and  in  the  disseminated  form  of  myelitis  forms  islets  of 
thickened  tissue.  There  are  usually  many  spider-cells  present.  The 
meninges  are  variably  affecte<l  by  extension  of  the  inflammation  to  them. 
In  cases  of  long  standing  the  cord  may  be  reduced  to  a  mere  fibrous 
shred. 
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If  the  lesion  has  been  of  sufficient  duration,  ascending  degenerations 
are  found  in  the  posterior  and  direct  cerebellar  columns,  and  descend- 
ing degeneration  in  the  pyramidal  tracts.  In  addition,  by  the  process 
of  contiguous  extension  the  myelitis  may  propagate  itself  in  either  direc- 
tion from  its  initial  focus  along  any  of  the  tracts  of  the  cord,  or  along 
its  gray  substance,  irrespective  of  the  direction  of  conduction  in  the 
physiological  pathways. 

In  disseminated  myelitis  small  foci  of  inflammation  are  scattered 
throughout  considerable  portions  of  the  cord,  presenting  the  same  mi- 
nute changes  as  outlined  above.  It  may  require  the  microscope  to  detect 
them,  or  they  may  be  manifest  as  small  red  or  hemorrhagic  points  in 
the  cross-section.  In  the  central  form  there  is  cellular  infiltration  about 
the  central  canal,  which  is  often  dilated  and  choked.  The  nerve-roots 
arising  from  the  focus  of  inflammation  show  neuritic  changes  and  de- 
generation, with  corresponding  muscle  changes.  Should  a  myelitis  be 
.  infectious  from  the  first,  or  subsequently  infected  by  pus-producing  bac- 
teria, abscess  formation  results.  From  such  a  cord-abscess  the  menin- 
ges may  become  infected  and  a  purulent  meningitis  ensue. 

Symptoms. — ^The  symptoms  of  myelitis  are  as  diverse  as  the  cases, 
and  each  case  varies  with  the  vertical  or  transverse  location  of  the 
lesion  or  lesions,  with  their  number,  extension,  severity,  and  character. 
The  07Uiet  is  modified  by  the  initial  cause  of  the  disease  in  the  cord. 
When  hemorrhage  is  the  first  step,  it  is  apoplectic  in  suddenness. 
Traumatism  has  its  own  historv.  The  infectious  diseases  have  their 
individual  clinic^il  features  upon  which  the  myelitis  is  grafted.  In  less 
well-marked  antecedent  states  the  onset  of  the  paraplegic  features  of  the 
disease  may  be  unheralded  by  any  subjective  or  objective  phenomena. 
A  few  days  of  malaise,  of  slight  fever,  or  of  fleeting  paresthesia  may 
indicate  the  systemic  condition  which  eventuates  in  myelitis.  In  other 
but  rare  instances  convulsions,  high  temperature,  and  rigors  declare  the 
toxic  prcwess  and  usher  in  the  spinal  symptoms.  These  consist  usually 
at  first  of  intense  />a//w, which  may  be  darting  in  cliaracter, extending  along 
the  limbs  or  girdling  the  trunk.  There  is  more  or  less  tingling  and  numb- 
ness. The  distribution  of  such  sensory  disturbance  in  relation  to  the 
cord-segments  should  be  significant.  Shortly  after — in  a  few  minutes 
in  hemorrhagic  cases,  in  a  few  hours  or  a  few  days  in  infectious  forms 
— more  or  less  paraplegic  weakness  is  developed,  which  involves  every- 
thing below  the  segmental  location  of  the  disease.  The  motor  loss 
may  be  sudden  or  gradual,  complete  or  partial,  but  usually  is  insidi- 
ous, progressive,  and  does  not  n»ach  an  absolute  degree.  The  control 
of  bladder  and  bowela  is  usually  disturbed  early,  with  more  or  less 
incontinence  or  retention.  In  some  instances  the  motor  features  come 
on  and  progress  with  the  sensory  disturbances,  or  even  precede  them. 
The  order  of  symptoms  dqxjnds  uj)on  the  |)ortion  of  the  cord  first  and 
most  diseased  and  the  destnictive  or  irritative  character  of  the  lesions. 
It  follows  that  spasm(Kli(;  twitching  of  the  limbs  may  occur,  but,  as  a 
rule,  there  is  complete  flaccid ity  at  first. 

The  number  and  variability  of  the  symptoms  are  so  great  that  they 
can  best  be  presented  under  s<»veral  heads. 
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Sensation. — The  upper  level  of  the  sensory  disturbance  is  usually 
marked  by  a  hypersensitive  band  corresponding  to  the  upper  segmental 
extent  of  the  cord-lesion,  and  due  to  its  irritant  action.  This  is  always 
present  in  cross-myelitis,  and  should  be  diligently  sought,  as  it  is  of  the 
greatest  localizing  importance.  In  the  entire  area  below  the  hyper- 
sensitive zone  sensation  is  more  or  less  blunted  and  may  be  completely 
lost  in  all  its  modes.  When  the  cross-lesion  is  less  complete,  sensation 
or  motion,  or  both,  may  be  only  partially  involved.  When  the  lesion 
is  practically  central,  we  have  the  peculiar  dissociation  of  touch-sensa- 
tions that  marks  lesions  in  this  location.  There  is  analgesia  and  loss 
of  temperature  sense,  with  preservation  of  tactile  perceptions.  Involve- 
ment of  the  posterior  roots  and  extension  of  the  inflammation  to  the 
meninges  are  marked  by  local  pain  and  tenderness  over  the  spine  at  the 
level  of  the  lesion  and  above  it  The  girdle  pain  has  the  same  topo- 
graphical significance  as  the  hypersensitive  zone,  and  usually  corresponds 
to  it.  The  patient  often  complains  of  paresthetic  sensations  below  the 
lesions,  even  in  completely  anesthetic  territory,  or  in  the  abdominal 
viscera.  These  may  be  misleading  to  both  patient  and  physician.  The 
greatest  care  must  be  exercised  in  testing  the  cutaneous  and  other  sense 
perceptions,  as  indicated  in  Part  I.  The  sensory  symptoms  frequently 
vary  greatly  during  an  attack  unless  the  lesion  completely  severs  the 
cord.  The  reappearance  of  sensation  where  previously  wanting  is  a 
good  sign,  just  as  the  increase  of  sensory  loss  is  indicative  of  extension 
of  the  disease  and  of  bad  import,  sometimes  of  fatal  significance  if 
toward  the  upper  cervical  levels. 

Motion. — The  loss  of  motion  corresponds  to  the  same  segmental  distri- 
bution as  the  anesthesia,  and  may  be  complete  or  partial.  The  anterior 
gray  matter  in  the  inflammatory  focus  is  usually  completely  destroyed, 
or  at  least  its  functions  are  completely  inhibited  for  the  time.  The  mus- 
cles controlled  by  this  portion  of  the  cord  are  paralyzed.  The  amount 
and  degree  of  paralysis  below  the  lesion  depend  upon  the  completeness 
of  the  cross-lesion,  and  varies  within  wide  limits.  In  the  disseminated 
and  multiple  forms  of  inflammation  various  functionally  related  groups 
of  muscles  may  be  singled  out,  as  in  acute  poliomyelitis.  Here,  also, 
the  motor  loss  may  show  any  degree  of  incompleteness.  The  loss  of 
sphincter  control  is  usually  present  from  the  first  and  persistent.  When 
the  lumbar  cord  is  affected,  incontinence  of  urine  and  distention  of  the 
bladder  and  bowels  follow  the  destruction  of  their  spinal  centers.  The 
distribution  of  the  paralysis  is,  therefore,  always  dependent  U|)on  the  seg- 
ment or  segments  of  the  cord  that  are  diseased,  and  has  a  common  ten- 
dency to  jxiraplegic  distribution,  involving  both  sides  more  or  less  sym* 
metrically.  The  distribution  of  symptoms  in  rare  instiinces  suggests  the 
Brown-S<&quard  syndrome,  due  to  a  lateral  hemicordal  division  (see  p.  56). 

Reflexes. — The  reflexes  whose  spinal  centers  are  situated  in  the 
inflammator}'  focus  are  alwlished.  Below  that  level  they  are  usually 
diminished  at  first,  but  at  the  end  of  a  week  or  ten  days  commence  to 
increase  in  vigor  and  gradually  attain  extreme  exaggeration.  Should 
the  lesion  actually  divide  the  cord,  they  are  abolished,  as  in  traumatic 
cases,  but  the  preservation  of  a  very  few  fibers  in  any  portion  of  the 
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cord's  cross-section  seems  sufficient  to  allow  of  their  exaltation  and  the 
development  of  spasticity  and  rigidity.  All  forms  of  clonus  and  intensi- 
fication of  reflex  activity  may  be  encountered.  The  tendency  is  for  the 
lower  limbs  to  be  rigidly  extended,  adducted,  and  sometimes  crossed. 
Less  frequently  flexion  predominates  and  the  legs  are  flexed  upon  the 
thiglis,  which  are  firmly  applied  along  the  anterior  surface  of  the  trunk. 
The  clonic  condition  of  the  limbs  sometimes  serves  to  jerk  them  about 
sharply  upon  slight  skin  friction,  even  by  the  removal  of  the  bedding 
or  any  gentle  manipulation.  The  flaccidity  of  the  early  days  is  replaced 
by  a  hypertonicity,  so  that  the  muscle-masses  may  stand  out  promi- 
nently. Contractures  may  result  and  often  do.  Priapism  is  commonly 
present  in  cervical  myelitis,  and  frequent  in  inflammation  of  the  dorsal 
cord,  but  absent  in  lumbar  involvement.  Lesions  in  the  cervical  region 
are  commonly  attended  by  a  dilated  pupil,  but  in  some  cases,  especially 
of  the  disseminate  variety,  optic  neuritis  is  present,  and  pupillary  re- 
sponses are  variously  modified.  The  condition  of  the  vesical  and  rectal 
reflexes  is  one  that  should  early  engage  attention.  If  the  lesion  involves 
the  lumbar  cord,  the  sphincters  are  usually  relaxed  and  incontinence  fol- 
lows, but  there  is  a  tendency  to  urinary  retention  through  relaxation  of  the 
visceral  walls,  and  cystitis  is  easily  established.  Again,  when  the  lesion 
is  above  the  lumbar  cord  the  sphincters  operate  automatically,  and  both 
feces  and  urine  are  discharged  at  intervals ;  but,  again,  the  bladder-wall 
is  likely  to  yield,  or  acts  ineffectually  without  the  aid  of  the  abdominal 
muscles ;  urine  is  retained,  becomes  ammoniacal,  and,  through  contami- 
nation by  catheter  or  otherwise,  cystitis  develops.  Rupture  of  the  blad- 
der through  distention  and  ulceration,  causing  peritonitis,  has  been  seen. 
Some  cases  present  a  most  obstinate  and  excessive  gaseous  intestinal 
distention.  This  occurs  most  frequently  when  the  lesion  is  above  the 
mid-dorsal  region. 

Trophic  Changres. — The  muscles  that  are  anatomically  related  to 
the  diseased  cord-segment  waste  promptly  and  show  the  reaction 
of  degeneration.  In  addition  the  inert  limbs  lose  in  size  from  disuse 
and  considerable  emaciation  is  frequently  presented,  but  the  electrical 
changes  are  lacking  and  the  reflexes  are  usually  increased.  The  general 
vasomotor  and  trophic  conditions  below  the  lesion  are  disturbed.  A  slight 
stroke  of  the  fingt»r-nail  upon  the  skin  will  usually  present  a  line  of 
persisting  vascular  stasis  like  the  meningeal  tache,  and  at  first  the 
paralyzed  portions  show  an  elevation  of  temperature  even  above  that  in 
the  mouth.  In  cases  of  long  standing  the  local  temjwrature  is  abased 
and  the  paralytic  members  are  blue,  cold,  cyanotic,  and  oflen  edematous. 
The  skin  is  oflen  dry,  harsh,  and  scaly,  and  readily  breaks  down  under 
pressure,  forming  ugly,  sluggish,  unmanageable  bedsores.  The  tend- 
ency to  l)edsore  is  prominent  from  the  first,  and  it  is  in  these  cases  that 
the  sacrum  is  sometimes  denuded  within  a  few  days  under  the  continued 
influence  of  pressure,  irritation  fn)m  urine  or  feces,  and  the  dystrophic 
element.  The  entire  vesical  mucous  lining  may  exfoliate  from  dis- 
turbed trophic  conditions.  J<)int-lesi<ms  of  the  arthrojiathic  sort  are 
rarely  induced. 

The  general  nutrition  of  the  |>atient  suffers  to  some  degree,  but  less 
than  would  be  exj)ected,  and  it  can  usually  l)e  maintaincnl  at  a  reason- 
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able  level.  The  danger  arises  from  extension  of  the  myelitis  and  from 
complications  arising  through  cystitis,  bedsore,  nephritis,  and  septicemia, 
or  concurrent  acute  infections,  such  as  pneumonia. 

Course. — Acute  cases  reacli  their  maximum  in  a  few  days,  others 
ia  a  few  weeks,  and  then,  if  death  does  not  result,  a  long  stationary 
period  or  one  of  gradual  improvement  or  decline  succeeds.  The  occur- 
rence of  an  extension  of  the  inflammation  may,  at  any  time,  jeopardize 
life  by  invading  the  respiratory  apparatus.  Acute  bedsore  is  always  a 
dangerous  complication,  and  cystitis  is  hardly  less  so.  When  spastic 
features  develop,  ^ey  rarely  recede  to  any  considerable  extent,  and  imply 
permanent  disability  and  the  paraplegic  state.  Sensation  or  motion  may 
return  singly.  The  localized  wasting  due  to  involvement  of  the  anterior 
gray  never  repairs,  and  adjacent  portions  of  the  gray  matter  may  subse- 
quently be  involved.      Death  may  take  place  early  from  cardiac  and 
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respiratory  fidlure  or  follow  at  any  period  fntni  exhaustion  due  to  the 
primary  infection  or  that  secondary-  to  bedsore,  cystitis,  nephritis,  septi- 
cemia, or  is  caused  by  a  gradual  extinction  of  the  vital  energy.  The  cases 
that  recover  bear  the  indelible  marks  of  the  disease  in  weakened  and 
s[>astic  legs,  aresis  of  anesthesia,  spliiiicteric  i«iresis,  and  local  atropines 
variously  distributed  in  accordance  with  the  seat,  extent,  and  intensity 
of  the  cord-injurj'.  These  furnish  cases  of  so-called  chronic  myelitis, 
but  inflammation  has  sulwided  and  the  conditions  presented  are  due  to 
the  degi^nerations  that  Ibllow  the  primary  lesion.  They  are  more  fully 
described  under  the  head  of  The  Paraplegic  State. 

Diagrnosia  in  myelitis  presents  numerous  problems  and  rofjuires 
pain.stiking  examiniitiun  and  study.  We  have  to  ask  ourselves  :  (I) 
Whether  the  coni  is  actually  diseased  ;  (2)  the  extent  of  that  disease — 
namely,  its  localization — and  (3)  its  origin.     Unless  there  is  loss  of 
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certain  groups  of  cord-functions  anatomically  related,  we  can  not  incrimi- 
nate the  cord.  Of  these,  the  most  important  are  early  loss  of  motion  of  a 
paraplegic  distribution  and  relaxation  of  the  sphincters.  Corresponding 
sensory  disturbance  or  anesthesia  surmounted  by  a  band  of  hyperes- 
thesia will  almost  surely  be  added  to,  if  it  does  not  precede,  the  motor 
loss.  The  onset  is  usually  acute,  and  in  the  hemorrhagic  variety  it  is 
sudden.  Extreme  pain  of  a  radiating,  segmental  variety  and  sudden 
onset  suggest  an  initial  vascular  lesion.  After  ten  days  we  may  detect 
muscular  atrophy  corresponding  to  the  lesion  and  usually  increased 
reflexes  below  the  lesion,  which  usher  in  the  spastic  stage  that  is  to  per- 
sist as  a  paraplegic  state  if  the  patient  survives.  Even  before  this  time 
the  loss  of  faradic  response  in  the  muscles  innervated  by  the  spinal  gray 
embraced  in  the  inflammatory  focus  may  indicate  the  myelitis  and  its 
vertical  extent.  To  the  further  localization  of  the  cord  disease  we  bring 
to  bear  the  considerations  set  forth  in  the  preceding  chapter.  Our  main 
early  guide  is  loss  of  reflexes  and  the  vertical  extent  of  such  hiatus  in 
the  chain  of  spinal  reflexes. 

In  poliomyelitis  sensory  deficiency  is  not  present  and  the  motor  loss 
is  usually  of  monoplegic  outline.  In  meniiufitis  we  have  the  early  and 
persistent  root  pain,  tenderness  over  the  spine,  and  retention  of  motion 
and  reflexes.  In  Landrifs  pcUsj/y  or  acute  ascending  myelitis,  we  meet 
the  steady  advance  of  the  paraplegia  from  the  feet  and  legs  upward, 
with  inidisturbed  sensation,  faradic  activity,  sphincteric  control,  and 
tendon  reflexes.  In  multiple  neuritis  the  slow  onset,  involvement  of  all 
four  extremities,  major  affection  of  the  extensors,  and  paresthesise  at 
the  distal  ends  of  the  limbs  are  significant  In  hysteria  the  sensory 
disturbance  has  a  characteristic  outline,  the  reflexes  are  not  greatly  dis- 
turbed, trophic  changes  are  not  present,  and  hysterical  stigmata  are  ob- 
tainable. The  mistake  usually  made  is  to  overlook  an  organic  disease 
because  hysteria  is  also  present. 

The  diagnosis  of  myelitis  having  been  reached,  it  is  always  in  order 
to  question  its  origin.  This  may  be  evident  from  the  history  or 
presence  of  traumatism,  acute  infectious  disease,  septicemia,  syphilis,  or 
other  cachectic  state. 

Progrnosis  in  such  a  generic  condition  as  myelitis  must  be  based 
upon  general  rules  Applied  to  the  individual  case.  The  outlook  is 
always  grave  as  to  life  and  positively  bad  as  to  complete  recovery.  If 
the  patient  is  not  carried  off  during  the  first  few  days  by  the  implication 
of  the  canliorespiratory  apparatus,  or  by  the  overwhelming  systemic 
effect  of  the  infection,  which  is  perhaps  only  locally  manifest  in  the  cord, 
and  if  he  reaches  the  end  of  the  first  week  without  any  indications  of 
extension  of  the  myelitis,  he  may  be  considered  out  of  immediate  danger. 
If  at  the  end  of  three  or  four  weeks  he  does  not  show  at  least  some 
slight  return  of  motion  and  sensation,  it  is  not  likely  that  these  will 
ever  greatly  improve.  On  the  other  hand,  distinct  improvement  within 
the  first  two  or  three  weeks  is  usually  followed  by  rapidly  progressive 
gain  almost  to  the  |>oint  of  entire  recovery.  When  spasticity  appears 
it  implies  descending  degeneration  in  the  pyramidal  tracts  and  lasting 
disability.     Cervical  myelitis  is  almost  invariably  fatal.     Involvement 
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of  the  dorsal  cord  is  much  less  disastrous  than  when  the  lesion  invades 
the  lumbar  enlargement  and  perforce  permanently  cripples  the  sphincter 
control  and  the  legs.  Acute  bedsore  and  acute  cystitis  are  ominous 
complications.  Local  muscular  atrophies  are  subject  to  this  rule :  If 
faradic  response  can  not  be  obtained  in  such  muscles  at  the  end  of  the 
first  two  weeks,  they  may  be  considered  as  permanently  impaired.  In 
syphilitic  cases  that  reach  a  marked  degree  of  paralysis  we  may  hope 
to  prevent  extension  of  the  disease  and  sometimes  to  secure  a  marked 
recession  of  the  paresis  but  never  for  complete  cure. 

Treatment  divides  itself  into  three  parts:  (1)  That  of  the  causal 
condition ;  (2)  that  of  the  invasion  stage,  and  (3)  that  of  the  paraplegic 
state.  Traumatic  conditions,  pressure  from  meningeal  hemorrhage  or 
new  growths  require  surgical  measures.  Any  systemic  infection  or 
infection  atrium  must  be  directly  dealt  with.  For  the  local  condition 
the  treatment  outlined  for  meningitis  is  available.  During  the  invasion 
period  the  inflamed  cord  should  be  kept  elevated  by  placing  the  patient 
in  the  prone  posture.  Local  applications  of  ice  are  useful.  Active 
cathartics  should  be  used  if  the  patient's  strength  warrant  their  admin- 
istration. Quiet,  and  above  all  cleanliness,  must  be  secured  and  local 
pressure  avoided.  Early  attention  to  the  bladder  is  usually  needed  but 
catheterization  is  onlv  indicated  when  vesical  retention  can  be  determined 
by  palpation  and  percussion,  and  then  must  be  carried  out  with  the  most 
scrupulous  antiseptic  precautions.  Febrile  disturbance  is  usually  a 
part  of  the  original  causal  process  and  to  be  met  accordingly. 

After  the  first  two  or  three  days,  if  the  case  runs  on,  a  water  or  air 
bed  will  be  found  of  the  greatest  service  in  distributing  pressure.  The 
heels,  elbows,  and  other  bony  prominences  in  the  paralytic  field  should 
be  carefully  padded  with  cotton.  The  constant  use  of  a  bed  urinal 
will  often  help  to  keep  the  patient  dry.  Alimentation  and  sup- 
porting treatment  will  require  thoughtful  attention.  At  the  end  of 
a  week  careful  massage  and  faradization  may  be  employed,  if  not 
contraindicated  by  surgical  conditions  in  the  spine.  Gentle  frictions 
and  kneadings  of  the  muscles  are  indeed  advisable  from  the  first  day, 
and  the  position  of  the  paralyzed  limbs  should  be  changed  hourly  if 
only  slightly,  as  is  automatically  done  in  healthy  sleep.  When  a  bed- 
sore develops,  its  Ix^st  management  depends  upon  keeping  it  perfectly 
dry.  To  this  end  a  soft  gauze  pad  and  an  abundance  of  pulverized 
boric  acid  should  be  used,  but  the  dressing  must  not  be  cumbersome  or 
so  arranged  as  to  exercise  pressure  and  the  patient's  jx)sition  must  also 
conform  to  this  requirement.  Cystitis  requires  careful,  thorough, 
skilful  ciitheterization  and  washing  out  of  the  bladder  every  eight  or 
twelve  hours.  The  administration  of  salol,  beta-naphtol,  or  urotropin 
also  tends  to  render  the  urine  unirritating  and  to  some  extent  disinfects 
the  bowel  content^.  The  managemeut  of  the  case  now  resolves  itself 
into  one  of  giKnl  nursing  and  attention  to  obviate  eoniplieations,  espe- 
cially malposition  of  joints  and  contracture  deformities. 

As  motion  and  power  reappear  the  patient  should  be  eneouragt'd  to 
use  the  linii)s  intelligently.  By  concentrating  his  attention  ujmui  a 
certain  movement  he  can  often  produce  it  after  a  number  of  attempts. 
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Local  nutrition  must  be  kept  up  by  massage  and  electricity.  The  use  of 
the  faradic  brush  to  the  anesthetic  area  is  of  service  in  restoring  sensation. 
The  general  physical  condition  and  usual  constipation  require  constant 
attention. 

THE  PARAPLEGIC  STATE. 

The  paraplegic  state  is  the  usual  termination  of  a  myelitis  or  any  in- 
discriminate cord  lesion  that  does  not  end  fatally,  and  corresponds  in  some 
sense  to  the  "hemiplegic  state"  that  supervenes  upon  brain-lesions. 
Very  often  arising  from  such  cause  as  acute  myelitis,  it  is  mistaken  for  a 
chronic  inflammatory  condition  and  denominated  chronic  myelitis  or  con- 
founded with  ataxic  paraplegia  and  even  with  locomotor  ataxia.  The 
descending  degeneration  in  the  pyramidal  tracts  is  a  consequence  of  any 
lesion  which  involves  the  upper  motor  neuron.  When  due  to  bi- 
lateral lesions  above  the  cord  it  is  best  called  a  diplegia.  Cross-lesions 
of  the  cervical  cord  are  usually  promptly  fatal,  so  that  the  paraplegic 
state  arising  from  indiscriminate  lesions  only  reaches  its  later  and 
characteristic  development  in  cord  lesions  below  that  level. 

Etiologry. — All  the  indiscriminate  cord  lesions,  such  as  traumatism, 
hemorrhage,  thrombotic  softening,  myelitis,  tumors,  and  pressure  from 
meningeal  and  spinal  diseases  and  growths,  give  rise  to  a  parapl^a 
which  is  more  or  less  pronounced  in  proportion  to  the  extent  of  the 
lesion.  In  addition,  the  so-called  system  lesions  which  are  marked  by 
sclerotic  degeneration'  of  the  lateral  tracts  produce  paraplegic  conditions, 
but  without  distinct  anesthesia.  We  find  it  also  in  Little's  disease, 
ataxic  paraplegia,  family  cerebellar  ataxia,  and  amyotrophic  lateral 
sclerosis.  The  only  common  fact  is  the  degeneration  of  the  motor  tracts 
in  the  lateral  columns.  Diseases  of  the  upper  neuron  arising  from  intra- 
cranial lesions  have  been  considered  in  connection  with  diseases  of  the 
brain  (Part  III). 

Symptoms. — The  symptoms  of  this  secondary  state  vary  greatly 
and  are  dependent  upon  the  nature,  extent,  and  activity  of  the  initial 
lesion.  In  the  system  diseases  the  spastic  paraplegia,  as  in  Little's  dis- 
ease, may  be  really  a  diplegia  from  embryonic  defect,  and  congeni- 
tally  present.  In  the  family  ataxias  the  defect  is  also  teratological, 
but  the  symptomatic  development  is  postnatal  and  usually  insidious. 
Ataxic  paraplegia  and  amyotrophic  lateral  sclerosis  also  develop  very 
gradually  and  usually  in  adult  life.  They  all  in  common  possess  defects 
of  the  pyramidal  tracts  marked  by  loss  of  muscular  control  and 
strength  especially  developed  in  the  lower  extremities,  and  by  increased 
reflexes  and  spasticity.  The  special  paraplegic  features  which  they 
possess  will  be  taken  up  in  the  description  of  the  various  system  dis- 
eases. In  this  present  connection  tlie  paraplegic  state  arising  from 
indiscriminate  lesions  is  principally  in  view. 

If  the  initial  cord  lesions  be  acute,  as  in  traumatism,  hemorrhage,  and 
myelitis,  the  motor  loss  is  promptly  established  and  the  muscles  are 
flaccid  and  inert.  The  sphincters  are  usually  relaxed.  The  reflexes 
represented  in  the  diseased  cord  segments  are  abolished  and  those  below 
the  injured  focus  are  diminished.  If  the  cord  is  entirely  severed,  they 
are  completely  and  permanently  lost  and  rigidity  does  not  ensue.    When 
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the  cord  ia  not  entirely  divided,  at  the  end  of  a  week  in  some  cases,  in 
others  several  weeks  later,  the  increasing  reflexes  indicate  degenerating 
lateral  motor  tracts  and  usher  in  the  spastic  features  that  are  to 
permanently  remain. 

When  the  inciting  cause  of  the  paraplegia  is  of  gradual  develop- 
ment, as  in  pressure  conditions  arising  from  Pott's  disease  and  spinal 
neoplasms  or  new  growths  in  the  memhranes  or  cord,  the  clinical  pro- 
gram is  very  diSerent.  Root  pains,  girdling  the  trunk  or  streaking  into 
the  limbs,  depending  on  the  segment  location  of  the  lesion,  are  early 
symptoms  and  usually  there  is  complaint  of  heaviness,  weakness,  and 
clumsiness  in  the  legs.  This  increases  either  steadily  or  by  stages,  in 
the  intervals  of  which  some  amelioration  may  occur,  and  eventually  the 
hypersensitive  girdle  and  subjacent  anesthesia  are  more  or  less  well  de- 
veloped. Sphincteric  loss  is  a  late  feature  and  is  usually  preceded  by 
months  of  slighter  d^rees  of  incontinence.  As  the  pressure  increases, 
compression  of  the  pyramidal  tracts  gradually  develops ;  they  degener- 
ate and  the  reflex  activity  is  correspondingly  exalted.  It  is  in  these 
cases  of  slow  cord  compression  that  the  spasticity,  reflex  automatism, 


and  muscular  rigidity  with  resultant  contractures  reach  their  highest 
exemplification. 

When  the  acute  cases  have  improvo<I  enough  to  walk  or  tlic  insidi- 
ous cases  have  attained  a  fair  degri'e  of  devclnpnicnt,  tiic  t/<iH  is  highly 
characteristic.     The  patient's  feet  once  planted  seem  glued  to  the  fl<x)r, 
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and  the  upper  portion  of  the  body  is  inclined  forward  in  advancing. 
The  pelvis  is  elevated  on  one  side  and  that  limb  is  then  brought  or 
dragged  to  a  position  under  the  center  of  gravity  like  a  rigid  pendulum 
(Fig.  132).  It  may  even  be  aided  by  the  hand.  As  it  advances  it  is 
shaken  by  clonic  movements,  and  when  planted  these  may  cause  it  to 
execute  several  dancing  steps  before  it  is  securely  placed,  during 
which  the  heel  is  forcibly  elevated  and  the  patient  may  be  bodily 
jostled  up  and  down.  The  body  is  then  again  inclined  forward  over 
the  supporting  limb,  and  the  opposite  member  is  in  turn  carried  a 
little  in  advance  of  its  fellow.  These  short,  jerky,  halting,  cloni- 
cally  disturbed  steps  are  frequently  rendered  more  difficult  by  the  over- 
action  of  the  adductors  of  the  thighs  which  displace  the  limbs  inward, 
cause  the  knees  to  interfere  with  each  other,  and  sometimes  even  induce 
a  cross-legged  gait.  Progress,  in  spite  of  the  disturbance  of  the  gait,  is 
usually  made  in  a  fairly  straight  line,  unless  some  slight  obstacle  over 
which  the  patient  is  sure  to  stumble,  or  an  unusual  amount  of  clonus, 
cause  him  to  swerve.  In  nearly  every  respect  the  gait  is  the  opposite 
of  the  steppage  of  multiple  neuritis. 

If  walking  is  impossible,  the  attitude  in  standing  may  still  indicate 


Tig.  135.— Paraplegia  from  spinal  fracture.    Attitude  in  bed.    Thighs  addueted  and  crossed.    Bedsore 

over  trochanter. 

the  spastic  state.  The  tendency  to  contracture  usually  draws  the  knees 
forcibly  together  and  partially  flexes  the  knee-  and  hip-joints  (Figs.  133 
and  134).  A  sudden  reflex  contraction  of  the  calf-muscles  may  cause 
the  patient  to  rise  on  his  toes  or  throw  him  to  the  ground.  The  knees 
oflen  suddenly  give  way. 

When  the  jxatient  is  bedridden  and  the  paraplegic  state  is  developed 
to  an  extreme  degree,  the  lower  limbs  may  Im  rigidly  extended  on  the 
pelvis  and  at  all  their  joints.  Adduction  is  strongly  marked  and  may 
even  cross  the  limbs.  If  one  foot  be  lifted  from  the  bed,  the  rigidity 
may  serve  to  ciiuse  the  other  one  to  follow,  as  if  the  hi[)-  and  knee-joints 
were  ankyloscnl.  In  othcT  severe  cases  flexion  prcnlomi nates,  and  the 
lower  extremities  are  rigidly  folde<l  u|K>n  themselves  and  upon  the  trunk, 
flo  that  the  heels  are  drawn  up  to  the  buttocks,  the  knees  to  the  sternum. 

The  reflexes  are  always  exaggerated  after  the  early  flaccid ity  of 
acute  cju^es  has  recinled,  and  in  the  later  stages  become  excessive  to  an 
incredible  degr(»e.  The  slightest  tap  on  the  pat^^llar  tendon  fon-ibly 
thn)ws  out  the  leg,  and  the  whole  extn^mity  may  be  seized  with  a  clonic 
activity  that  provokes  jerky,  more  or  less  rhythmical,  movements  Which 
may  also  appear  in  the  opi)osite  limb,  and  finally  end  by  a  jack-knife 
contraction  that  violently  flexes  both  extremities  u|K)n  the  trunk  and  at 
the  kiK»es.     These  reflex  storms  may  even  follow  the  slighti*st  cutaneous 
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impression^  such  as  gently  removing  the  bed-clothing,  and  are  not  infre- 
quently the  source  of  much  pain  and  suffering.  The  vesical  and  rectal 
reflexes  usually  work  automatically  in  protracted  cases  of  paraplegia, 
and  are  only  slightly  under  the  patient's  control,  or  entirely  beyond  it 
Lesions  in  the  lumbar  cord  may  destroy  them.  When  the  upper  dorsal 
or  lower  cervical  cord  is  affected,  priapism  is  frequently  present,  and 
cervical  lesions  cause  dilatation  of  the  pupils. 

All  of  these  conditions  vary  from  the  slightest  to  the  most  extensive 
degree  in  different  cases.  Slow  compression  of  the  cord,  as  by  tumor^ 
gives  the  most  highly  colored  picture,  ataxic  paraplegia  perhaps  the  least. 

The  amount  and  character  of  the  sensory  disturbance  naturally  de- 
pend on  the  extent  of  damage  to  the  posterior  half  of  the  cord. 
Atrophy  of  muscles  is  in  the  same  way  dependent  upon  the  destruction 
of  the  anterior  gray  and  is  related  to  the  vertical  extent  of  that  destruc- 
tion. More  or  less  general  emaciation,  due  to  inactivity  and  depressed 
systemic  conditions,  is  commonly  present.  Contractures  produce  de- 
formities that  still  further  cripple  the  patient. 

The  prognosis  naturally  depends  on  the  character  of  the  cord 
lesion.  The  removal  of  pressure  in  Pottos  disease  and  in  spinal  tumors  by 
operation,  frequently  results  satisfactorily  and  the  cord  functions  return 
to  a  normal  state.  When  the  spasticity  is  the  result  of  destructive  le- 
sions of  the  cord,  as  in  myelitis  and  traumatism,  some  disability  is  bound 
'  to  persist  It  may  eventually  be  very  slight  or  it  may  progressively 
increase.     Every  case  must  be  individually  considered. 

Treatment. — ^The  treatment  of  the  paraplegic  state  consists  of:  (1) 
Removing  the  cause  if  possible ;  (2)  preventing  contracture  distortions 
or  correcting  them  by  surgical  means,  such  as  tenotomies  and  orthope- 
dic apparatus ;  (3)  the  use  of  electricity  and  massage  to  atrophied 
muscles ;  (4)  general  measures  to  build  up  the  systemic  condition  ;  (5) 
local  applications  over  the  spine  to  control  any  lingering  inflamma- 
tory state  or  to  hasten  absorption  of  exudate,  and  (6)  of  the  administra- 
tion of  spinal  sedatives  to  reduce  the  reflex  excess.  Jjoaal  conditions, 
such  as  indolent  ulcers,  cystitis,  and  incontinence,  furnish  their  own 
indications.  It  will  often  be  found  that  massage  and  electricity  pro- 
duce so  much  reflex  stimulation  that  thev  must  be  discontinued.  Hot 
baths  often  produce  a  gniteful  relaxation.  Counterirritation  to  the  spine 
and  the  resources  of  hydrotherapy  sometimes  are  of  great  advantage. 
Following  Foereter's^  plan  many  cases  have  been  treated  with  great 
benefit  by  the  division  of  the  jx)sterior  nerve-roots. 

LANDRY^  PARALYSIS  (ACUTE  ASCENDING  PARALYSIS). 

The  case  observed  by  Landry,^  reported  in  1859,  presented  these 
striking  peculiarities :  An  acute  paralysis  beginning  in  the  legs,  extending 
to  the  trunk  and  arms,  soon  involving  the  bulbar  centers,  and  terminating 
fatally.  The  paralysis  was  not  marked  by  loss  of  sensation  ;  the  sphinc- 
ters were  not  involved.  The  muscles  retaininl  their  faradic  irritiibility, 
the  mind  was  not  disturbed,  and  the  temperature  was  practically  normal. 
No  changes  were  found  in  the  central  nervous  apparatus  by  microscopical 
examination,  but  the  spleen  was  acutely  enlarged. 

I  "Zeitschr.  f.  OrtliopaHi.  Chir.,"  1903.  »  "(Jazette  Heb.,"  J859. 
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Since  that  time  several  hundred  cases  have  been  reported  as  instances 
of  Landry's  paralysis,  some  of  which  correspond  closely  to,  while  others 
depart  materially  from  the  original  outline.  Of  these  latter  we  may 
say  that  most  of  them  were  cases  of  multiple  neuritis,  some  were  cases 
of  poliomyelitis  anterior,  and  others  were  cases  of  cross  or  disseminate 
myelitis  with  extension.  With  improved  methods  of  investigation 
there  has  gradually  accumulated  a  considerable  number  of  cases  which 
are  clinically  true  to  the  prototype,  but  show  organic  disease  in  the 
spinal,  bulbar,  and  even  m  the  cerebral  matter  and  in  the  nerve- 
roots  and  peripheral  nerves.  With  the  development  of  bacteriology 
we  may  now  add  typical  cases  in  which  infectious  bacteria  have 
been  observed  in  the  spinal  cord  or  obtained  by  cultures  from  it.  We 
are,  therefore,  justified  in  defining  Landry's  paralysis  as  an  acute  infec- 
tious ascending  paralysis  due  to  an  infectious  or  toxic  condition  that  may 
induce  a  myelitis  largely  confined  to  the  anterior  gray  matter  of  the 
conl  and  which  may,  in  addition,  cause  root  involvement,  peripheral 
neuritis,  and  changes  in  the  medulla  and  cortex  of  a  similar  nature  to 
those  in  the  cord.  It  is  not  unlikely  that  the  entire  symptom-group  of 
Landry  may  eventually  be  classed  as  acute  poliomyelitis  with  ascending 
features.     Such  cases  occur  in  every  epidemic  outbreak  of  that  disease. 

Etiolofiry* — This  form  of  spinal  palsy  is  about  four  times  as  fre- 
quent in  adults  as  in  children,  acconling  to  the  tabulation  of  selected* 
cases  by  Bailey  and  Ewing,^  and  affects  males  nearly  three  times 
as  often  as  females.  It  has  followed  close  upon  or  occurred  during 
attacks  of  numerous  infectious  diseases  and  conditions.  Small-pox, 
tuberculosis,  typhoid,  pneumonia,  diphtheria,  syphilis,  influenza,  pelvic 
cellulitis,  the  puerperium  and  obscure  febrile  disturbances  have  seemed 
to  play  a  part  in  its  inception.  Alcoholism  ^  and  exposure  to  cold  are 
also  rather  frequently  mentioned,  but  in  numerous  cases  not  the  slightest 
cause  has  been  detected  and  the  patient  apparently  was  in  good  health 
previous  to  the  paralysis.  The  toxic  features  of  many  of  the  alleged 
causes  jump  with  the  clinical  manifestations  which  are  highly  significant 
of  an  infectious  state,  and  coincide  with  the  few  bacteriological  findings 
that  have  been  reported.  The  idea  of  a  toxemia  which  has  an  elective 
action  for  the  spinal  gray  producing  first  dynamic  conditions,  later  fol- 
lowed by  histological  changes,  best  explains  the  various  postmortem 
findings  and  the  clinical  manifestations  of  the  disease.  El  F.  Buzzard* 
isolated  a  micrococcus  in  [)ure  culture  from  the  blood  of  a  case  of 
Landry's  paralysis  and  apparently  the  same  organism  was  found  in 
large  numbers  in  the  dura  mater  of  the  same  patient.  Subdural  injec- 
tions of  the  cultivated  coccus  produced  rapidly  spreading  paralysis  in 
a  rabbit  and  the  organism  wius  again  obtaineil  from  the  blood  and  dura. 
The  changes  in  the  nervous  system  of  the  patient  and  rabbit  were  of 
the  kind  phkIuockI  by  toxins  and  in  neither  could  the  microbe  l)e  dem- 
onstratwl  in  the  nervous  structures  or  even  in  the  pia  arachnoid.  That 
the  infection  or  toxin  reaches  the  conl  through  the  bloinl  is  abundantly 
shown  by  the  perivascular  changt»s,  and  the  frtHjucnt  limitations  of  the 

»  "N.  Y.  M«i.  Jonr./'  July,  lHi>6. 
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myelitic  invasion  to  the  territory  irrigated  by  the  anterior  median  arte- 
ries and  the  vessels  reaching  the  anterior  horns  along  the  motor  roots. 

Morbid  Anatomy. — In  the  older  reports,  as  in  the  first  instance, 
no  morbid  changes  were  detected  anywhere  in  the  nervous  system.  As 
methods  improved  and  data  multiplied,  reports  of  myelitic  softening, 
especially  in  the  gray  matter,  but  also  implicating  the  neighboring  white 
fibers  of  the  dorsal  and  cervical  cord,  degeneration  in  root-fibers  and  peri- 
pheral nerves,  and,  finally,  changes  in  the  medulla,  cerebrum,  and  cere- 
bellum were  made.  A  majority  of  cases,  whether  showing  cord  changes  or 
not,  presented  an  acutely  enlarged  and  softened  spleen  and  often  engorged 
lymphatic  glands.  Of  Jate  no  case  that  has  been  systematically  and  com- 
petently examined  has  given  negative  findings.  The  cellular  structures 
of  the  anterior  gray  or  the  cylinder  processes  arising  in  the  motor  cornual 
cells  are  found  disturbed.  Eisenlohr,  Ross,  Hoffman,  Immerman,  Cursch- 
mann,  Ketli,  Hlava,  Marinesco,  Bailey  and  Ewing  all  found  such 
changes  varying  from  fragmentation  of  the  cylinder  process  or  slight 
swelling  of  the  cell  bodias  and  chromophilic  changes  of  the  cell  proto- 
plasm to  well-defined  poliomyelitis  and  diffuse  cellular  infiltration 
throughout  the  spinal  gray.  Frequently  the  blood-vessels  show  a  peri- 
vascular small-cell  infiltration  and  the  motor  cells  present  marked  de- 
generative changes.  In  cases  of  sufficient  intensity  and  duration  the 
peripheral  nerves  are  degenerated  and  muscular  degeneration  and  even 
atrophy  are  added.  The  cranial  nerve  nuclei  and  the  cellular  and  vas- 
cular elements  of  the  cerebral  and  cerebellar  cortex  were  similarly 
affected  in  Swing's  case.^ 

Bacteriological  examinations  have  sometimes  been  made  with  nega- 
tive results  and  suitable  stains  have  often  failed  to  show  bacteria  in  the 
cord  sections.  Remlinger  ^  met  with  this  experience  even  when  cultures 
from  the  cord  readily  developed  streptococcus  pyogenes  and  streptococci 
were  also  found  in  the  lymph-spaces  of  the  gray  matter  of  certain  other 
portions  of  the  cord.  Eisenlohr  found  the  staphylococcus  pyogenes 
aureus  in  all  cultures  and  staphylococcus  aureus  in  cultures  from  the 
spleen.  Ceutanni  found  a  munded  bacillus  in  the  peripheral  nerves. 
Giuzetti  found  chmmogenic  bacilli  in  conl  cultures.  Marinesco  found 
cocci  in  the  ganglion-cells.  Roger  and  Josne  ^  have  demonstrated  the 
pneuniococcus.  Tlioinot  and  Masseline  have  produced  spinal  paralysis 
in  rabbits  by  the  intravenous  injection  of  staphylococcus  pyogenes  aureus 
and  of  bacillus  coli. 

S3anpto]iis. — ^Acute  ascending  paralysis  may  develop  during  an 
attack  of  some  infectious  disease  or  may  follow  it.  In  several  epi- 
demics of  poliomyelitis  such  cases  have  been  encountered.  Fre- 
quently, however,  it  comes  on  without  malaise,  fever,  or  ])renK)nitory 
symptoms,  usually  without  tingling,  numbness,  or  other  sensory  disturb- 
ance. A  feeling  of  weakness  begins  in  the  feet  and  legs,  and  slowly  creeps 
upward,  becoming  more  and  more  pronounced  in  the  lower  levels  as  the 
disease  mounts.  It  may  affect  one  leg  first  or  most.  At  the  end  of 
two  or  three  days  or  a  week  the  lower  extremities  are  com])letely  para- 
lyzed and  the  weakness  has  involved  the  trunk  and  upper  limbs.     The 

^  Loc.  cit.  ^  '*Coniptes  Kendus  de  la  8<)c.  de  Biol.,"  April,  189G. 
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breathing  becomes  superficial  from  involvement  of  the  thorax,  and 
difficulty  in  swallowing  soon  appears.  In  severe  cases  every  voluntary 
muscle  below  the  face  is  completely  paralyzed  and  relaxed,  and  even 
the  cranial  nerves  may  be  involved,  especially  the  oculomotor,  facial, 
and  hypoglossal.  Cerebral  and  mental  symptoms  are  absent  until  the 
dyspnea  or  cardiac  failure  is  pronounced  and  induces  them.  The 
sphincters  are  not,  as  a  rule,  relaxed ;  there  is  no  tendency  to  bedsores 
or  dystrophy  ;  the  tendon  and  superficial  reflexes  are  usually  present ;  the 
electrical  responses  are  normal ;  and  sensation,  together  with  the  special 
senses,  is  not  perverted.  If  a  fatal  issue  do  not  occur,  the  symptoms 
of  paralysis  slowly  recede  in  the  reverse  order  qf  their  appearance,  and 
when  they  have  distinctly  subsided  from  the  upper  levels  recovery  may 
be  anticipated. 

In  some  cases  the  onset  is  reversed,  the  upper  extremities  first 
showing  weakness ;  and,  indeed,  the  ordinary  type  may  be  greatly 
modified,  as  can  be  readily  understood  from  the  varj'ing  anatomical 
distribution  of  the  organic  lesions  in  well-authenticated  obser\'ations. 
In  two  cases  falling  under  the  writer's  attention,  the  clinical  his- 
ton'  was  typical,  complete  wasting  of  isolated  muscle-groups  in  all 
four  extremities  occurred,  and  persisted  for  years,  without  any  ap- 
pearance of  ultimate  improvement.  Paresthesia  and  dysesthesia  are 
not  rare,  and  anesthesia  may  gradually  follow  the  paralytic  invasion, 
advancing  in  a  similar  manner.  The  reflexes  may  also  subside  and  dis- 
appear in  an  ascending  progression.  Even  electrical  modifications  and 
the  reaction  of  degeneration  are  encountered.  The  progress  of  the 
paralysis  may  stop  at  any  point,  and  then  recede.  A  temperature  of 
101°  to  103°  F.  has  been  observed,  but,  as  a  rule,  it  does  not  rise 
above  the  normal.  Profuse  perspiration  sometimes  and  splenic  enlarge- 
ment frequently  are  encountered  and  bes[)eak  the  toxic  state. 

Course. — The  course  from  inception  to  fatal  termination  may  be 
very  brief, — less  than  two  days, — and  fatal  cases  usually  end  within  ten 
days.  Prolonged  cases  may  only  reach  their  acme  in  a  month.  After 
a  stationary  period  of  varying  length  in  the  hopeful  cases,  improvement 
takes  place  usually  in  a  retreating  order,  but  convalescence  is  slow  and 
may  require  months.  On  the  other  hand,  it  may  be  rapid,  or,  as  in  the 
cases  previously  mentiontnl,  permanent  injury  may  result. 

Diagrnosis. — ^The  diagnosis  in  some  cases  must  necessarily  be 
extremely  <lifficult,  but  in  the  typical  form  is  readily  made,  providing 
the  existence  of  this  rare  disease  is  kept  in  mind.  It  rests  upon  the 
method  of  invasion,  the  pure  motor  |)aralysis,  the  comparatively  n^ative 
conditions  as  to  reflexes,  sensation,  and  electrical  reactions,  and  the  his- 
tory of  some  possible  toxemic  state.  Somes  cases  are  complicated  by 
hysteria,  which  is  cajxible  of  greatly  obscuring  the  diagnosis.  When 
slight  electricral  changes  and  part^sthesiie  are  present,  it  is  im[M)S8ible  to 
exclude  neuritis,  and  the  occurrence  of  peri])heral  nerve-lesions  in  some 
instimoes  has  already  l)een  pointed  out.  In  meningitis  the  pain  and 
rigidity  are  distinctive.  In  cross-myelitis  we  have  all  spinal  cord  func- 
tions involved  b(»low  a  <lefinite  level  and  lack  the  ascending  features. 

Progrnosis  is  always  grave,  since  even  in  the  irregular  and  prolonged 
cases  one  cuin  not  foretell  at  what  moment  bulbar  symptoms  may  appear, 
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and  the  main  danger  to  life  depends  on  their  presence.  Rapidly 
ascending  symptoms  imply  a  speedy  termination,  but  there  is  no 
invariable  rule.  Only  when  the  tide  has  turned  and  symptoms  are 
receding  can  one  entertain  a  reasonably  hopeful  prognosis.  The  pres- 
ence of  neuritic  conditions  or  of  electrical  changes  implies  a  prolonged 
convalescence  and  doubt  as  to  ultimate  complete  recovery.  Where 
cerebral  symptoms  appear  they  are  of  bad  import,  signifying  either 
profound  toxic  conditions  or  the  near  approach  of  death  from  cardiac 
or  respiratory  failure. 

Treatment  will  be  directed  against  any  general  toxic  condition  pres- 
ent or  reasonably  suspected.  The  salicylates,  tincture  of  the  chlorid  of 
iron  in  full  doses,  bichlorid  of  mercury  to  the  point  of  toleration,  thor- 
ough cleansing  and  disinfection  of  the  alimentary  tract,  supportive  diet, 
conservation  of  nervous  energy  and  strength,  are  valuable.  To  the 
spine  a  narrow  sinapism  the  whole  length  of  the  back,  frequently  re- 
peated, is  of  service ;  even  the  thermocautery  is  advised  by  some.  The 
paralyzed  limbs  should  be  gently  massaged  to  improve  circulation  and 
give  comfort.  When  swallowing  becomes  difficult  or  impossible,  feed- 
ing by  the  stomach,  nasal,  or  rectal  tube  must  be  adopted,  and  the  prefer- 
ence is  for  the  nasal  tube,  providing  care  be  exercised  to  avoid  passing  it 
into  the  larynx.  During  convalescence,  massage,  electricity,  local  douches, 
tonics,  generous  diet,  and  general  measures  are  the  main  reliance. 

CAISSON  DISEASE,  OR  DIVERS'  PALSY. 

Workmen  and  others  subjected  to  high  atmospheric  pressure,  as  in  de- 
scending to  great  depths  in  diving  apparatus,  or  in  making  certain  exca- 
vations by  caisson  construction,  are  frequently  affected  with  cerebral 
symptoms  and  paralytic  conditions  of  mainly  a  paraplegic  character. 
The  disturbance  varies  in  intensity  from  slight  giddiness  and  neuralgic 
pains  to  paraplegia.  Even  sudden  death  may  occur.  The  symptoms 
appear  while  the  air-pressure  is  being  reduced,  or  within  the  following 
half-hour.  In  a  minor  degree,  high  altitudes,  as  in  mountain  climbing 
and  ballooning,  furnish  analogous  conditions  and  symptoms. 

Etiologry. — ^The  cause  of  divers'  palsy  is  not  so  much  the  increased 
atmospheric  pressure,  as  its  sudden  reduction.  A  number  of  predispos- 
ing causes  have  also  been  fairly  determined.  Advanced  age,  alcoholism, 
heart  and  kidney  disease,  obesity,  hunger,  and  any  condition  of  physical 
depression  furnish  a  liability  to  its  onset.  On  the  other  hand,  those 
who  have  for  montlis  been  gradually  subjected  to  increasing  air-pressure 
acquire  in  some  degree  an  immunity  by  habituation.  The  length  of  ex- 
posure and  the  amount  of  pressure  are  followed  by  proportionate  effects, 
but  symptoms  rarely  result  unless  the  ])ressure  reach  two  atmospheres — 
thirty  jK)unds. 

The  mechanism  producing  the  palsy  or  the  slighter  symptoms  is  fur- 
nished by  the  vascular  a[)piiratus.  Various  theories  have  been  advancxni 
to  ex])lain  the  results.  One  supposed  that  during  the  time  of  increased 
air-pressure  the  superficial  and  peripheral  parts  of  the  body  are  exsan- 
guinated and  the  central  organs  actively  congested  to  a  similar  degree, 
and  this  congestion  reached  such  a  point  that  the  capillary  field  became 
paretic  from  distention,  and  could  not  promptly  deliver  itself  of  its  super- 
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abuudant  blood  when  pressure  was  removed  from  the  periphery.  A 
passive  cougestion  then  was  supposed  to  ensue,  with  a  stagnant  blood- 
current.  The  lower  cord  is  placed  at  an  especial  disadvantage  through 
its  arterial  arrangement,  which  mechanically  conduces  to  maintain  the 
vascular  stagnation.  Serous  effusion  into  the  cord  and  meninges  thus 
followed,  or  the  effiision  might  be  hemorrhagic.^  This  idea  of  increased 
arterial  tension  may  be  entirely  discarded,  as  careful  tonometric  exam- 
inations before,  during,  and  after  working  in  compressed  air  clearly 
disprove  it.^ 

A  more  important  feature  is  the  condition  of  the  intravascular  gases. 
The  oxygen,  nitrogen,  and  carbon  dioxid  of  the  blood,  compressed  under 
the  high  pressure,  are  liberated  by  restored  low  pressure,  and,  expanding, 
fill  the  vessels  with  gaseous  bubbles,  producing  something  like  an  air 
embolism.  The  gases  also  escape  into  the  tissues.  Catsaras,  of  Athens, 
has  seen  gas  bubbles  in  the  vessels  and  even  in  the  cord  parenchyma 
of  dogs  subjected  to  high  air-pressures,  and  gas  has  been  seen  in  the 
tissues  and  vessels  in  some  human  autopsies  after  death  from  this  cause. 
M.  A.  Starr,  in  his  book  on  Nervous  Diseases,  photographically  illus- 
trates this  condition  in  both  the  brain  and  spinal  cord.  If  vascular 
accidents  do  not  follow,  the  circulation  is  gradually  equalized,  the  gas 
is  absorbed  or  removed  by  respiration,  and  symptoms  subside.  P.  Bert, 
Hoche,'  Snell,*  and  Bassoe  *  have  practically  proved  the  gas  theory, 
fxlemata,  effiisions,  and  hemorrhages  naturally  produce  more  or  less 
lasting  symptoms  in  the  brain,  and  especially  in  the  cord. 

Morbid  Anatoiny. — In  the  few  autopsies  on  record,  which  have 
all  been  made  some  days  or  weeks  after  the  onset  of  the  attack,  the 
cord  has  always  been  found  abnormally  congested.  Small  hemorrhages 
have  been  seen  and  diffuse  myelitis  with  d^enerative  tracts  have  been 
noted.  In  some  cases  there  has  been  an  edematous  condition  of  the 
membranes  and  cord.  Hemorrhages  into  parenchymatous  organs  and 
mucous  surfaces  have  also  been  observed.  The  secondary  myelitis  is 
most  pronounced  in  the  dorsal  half  of  the  lumbar  cord  and  the  anterior 
horns  are  practically  unaffected.  In  other  words,  that  portion  of  the 
cord  which  has  the  best  vascular  supply,  and  where  stasis  and  edema 
would  first  subside,  ordinarily  escape  injury.  The  painful  manifesta- 
tions of  the  attack  are  perhaps  explained  by  the  location  of  the  vascular 
disturbance  in  the  sensory  portion  of  the  cord. 

Symptoms  arise  as  the  air-pressure  is  being  reduced,  or  shortly 
thereafter,  and  may  ap|>ear  while  the  men  are  in  the  locks  or  chambers 
that  are  placed  between  the  various  pressures  or  after  the  patient  has 
gone  some  distance  in  the  0[xjn  air.  At  first  the  cerebral  features  pre- 
dominate; headache,  giddiness,  faintness,  nausea,  vomiting,  delirium, 
double  vision,  and  even  coma  may  prc»cede  or  accompany  the  spinal 
symptoms.  These  consist  of  paroxysmal  pains,  frequently  of  great 
intensity.     They  usually  are  felt  in  the  legs,  but  may  affect  the  trunk  or 

*  Hirt,  "  Handhiich  der  Bpec.  Patholojrie  und  Therapie,"  vol.  i. 
»  H.  liriH^kH,  "  Med.  Rw.,"  May  25,  1907. 

«  Berlin,  klin.  Worhens./'  May  31,  1897. 

*  **  ('<>nipix'«HMl-air  Illness,''  London,  1896. 

*  "  C>ompreKhed-air  Disease,''  Report  of  Conimiwion  on  Occu(MitionaI  DiseaACK,  Chicago^ 
1911. 
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upper  limbs.  Their  relation  to  the  posterior  portion  of  the  cord  has 
already  been  mentioned.  Soon  the  patient  feels  numbness  and  weak- 
ness in  his  legs,  which  may  increase  rapidly  to  complete  paraplegia, 
usually  confined  to  the  lower  extremities,  but  it  may  extend  downward 
from  any  spinal  level.  It  involves  motion,  sensation,  and  the  sphinc- 
ters, and  presents  clinically  the  features  of  a  cross-lesion  of  the  cord  of 
rapid  onset.  In  extreme  cases  the  patient  falls  dead,  or,  after  stagger- 
ing a  little,  falls  and  expires  with  or  without  delirium  and  convulsions. 
Symptoms  may  be  most  variously  combined  and  show  any  grade  of  inten- 
sity. The  majority  recover  promptly.  Of  those  coming  under  treat- 
ment about  one-half  recover,  about  half  have  lasting  paralysis,  and 
about  three  per  cent.  die.  Those  who  do  not  recover  within  the  first 
three  or  four  days  present  the  symptoms  and  run  the  course  of  a  lumbar 
or  dorsal  myelitis  of  varying  extent  and  severity.  In  a  study  of  310 
cases  occurring  during  a  pericxl  of  several  years  in  New  York  Starr  ^ 
lists  the  frequency  of  symptoms  as  follows  :  Bends  or  myalgias,  105 ; 
aural  symptoms,  often  with  vertigo  and  rupture  of  drum-heads,  68  ; 
pain  in  the  joints,  often  with  swelling,  but  no  inflammation,  60 ;  acute 
paraplegia,  26;  monoplegia,  17;  cerebellar  symptoms,  14;  asphyxias 
or  syncopes,  13  ;  aphasia,  a  few. 

Treatment. — Prophylaxis, — Persons  who  are  to  be  subjected  to 
increased  air-pressure  should  be  rigidly  examined.  Those  presenting 
the  predisposing  conditions  mentioned  should  be  excluded.  Only  hardy 
young  men  with  sound  hearts  and  regular  habits  should  be  accepted  for 
this  work,  and  spare  individuals  are  preferable.  In  case  of  an  extensive 
undertaking  the  same  men  should  be  employed  throughout  the  task,  that 
they  may  be  habituated  to  the  increasing  pressure  as  the  work  progresses, 
thereby  gaining  immunity.  In  a  pressure  of  over  thirty  pounds  they 
should  work  short  shifts  of  two  hours  or  less,  and  plenty  of  time  should 
be  taken  in  passing  the  locks.  Smith  ^  says  ^ve  minutes  for  each  fifteen 
pounds  of  extra  pressure.  Inexperienced  persons  should  take  much 
more.  It  is  well  not  to  enter  the  pressure  fasting.  SncU  lays  stress 
on  ventilating  the  works  to  reduce  the  amount  of  gases  in  the  circula- 
tion as  well  as  on  general  principles. 

Treatment  of  the  Attack, — If  symptoms  arise,  the  patient  should  be 
hurried  back  into  the  caisson,  and  if  the  symptoms  subside,  as  they 
oflen  do,  very  slowly  returneil  to  the  outer  air.  Morpliin  is  ol\en 
required  for  the  intense  pain.  Ergot  in  dram  doses  of  the  fluid 
extract  every  hour  will  sometimes  relieve  the  pain  and  apparently 
check  the  disease.  It  has  been  suggested  to  bandage  the  limbs,  and 
even  the  trunk,  thereby  restoring  something  of  the  surface  pressure 
and  maintaining  the  spinal  circulation.  When  paralytic  features  have 
developed,  the  treatment  is  that  of  myelitis. 

TUMORS  OF  THE  SPINAL  CORD  AND  ITS  VARIOUS  ENVELOPES. 
New  growths  arising  in  the  spinal  meninges  or  on  the  inner  surface  of 
the  bony  canal  or  in  the  cord  itself  produce  definite  symptoms  only  as  the 
cord  or  the  nerve-roots  are  disturbed.     They  may  be  properly  grouped 

1  "  Med.  Rec.,"  June  19,  1909.  »  Pepi>er's  "  System  of  Medicine,"  vol.  iii. 
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together  because  of  their  common  symptomatology,  which  renders  u 
positive  clinieal  diagnosis  as  to  their  original  sites  impossible,  and  makes 
every  operation  for  their  removal  in  a  limited  sense  an  exploratory  one. 
The  importance  of  an  early  diagnosis  of  these  tumors  is  emphasized  by 
the  feet  that  most  of  them  can  be  auccessfuHy  removed  if  taken  in  time, 
and  the  fatality,  which  othenvise  attends  them,  averted.  The  paraplegia 
to  which  they  give  rise  may  in  the  same  way  be  j)revented,  and  in  some 
instances  caused  to  recede  when  not  too  far  advanced. 

Tumors  arising  from  the  meninges  and  extradural  structures  are 
about  six  times  us  numerous  as  those  primarily  cordal.  Sarcoma  and 
its  varieties  furnish  more  than  one-third  of  the 
tumors,  tulierele  and  ecliinococcus  each  about  a 
tenth,  anil  carcinoma  and  all  varieties  of  benign 
growths,  including  gumma,  the  balance.  Glioma, 
which  is  so  common  in  the  brain,  also  appears  in 
tlie  cord.  It  is  usually,  however,  distributed 
closely  about  the  central  canal  or  in  longitudinal 
bands  in  the  substance  of  tlie  cord,  where,  untlcr- 
going  di^'ueration,  it  produces  channels  or  false 
canals.  These  give  rise  to  definite  syniptoins  and 
a  clinical  type,  which  is  called si/ilngonii/elta.  It 
is  descril>ed  in  a  later  chapter. 

Tumors  affecting  the  »i»itial  cord  are  usually 
of  small  dimensions,  owing  to  the  rapidity  with 
which  they  destray  the  cord  and  lead  to  a  fatal 
issue.  They  are  commonly  single,  but  several 
tubercular  growths  and  miilliple  sarcomata  and 
neuromata  have  been  rep«>rte<i.  The  favorite 
location  of  spinal  growths  is  in  the  dorsal  and 
lower  cervical  regions.  Ke^r-trdiiig  the  causation 
of  spinal  tumors,  the  same  ideas  exist  as  pertain 
to  tlie  development  i>f  tumors  elsewhere.  Trau- 
matism is  olicii  alleged  and  may  undoubtetUy 
serve  to  liKsite  a  syphilitic  process  and  perh«[>.i  to 
fevor  tlie  invasion  of  tuben-le  and  angiomatous 
growths.  Its  relation  to  malignant  neoplasms  is 
lai^ely  supposititious. 

Morbid  Anatomy. — The  post-niortem  ex- 
amination reveals  the  new  gniwtbs  arising  from 
the  extnuhiral  tissues,  the  membranes,  or  the 
cord,  in  the  substance  of  which  it  mav  rarclv  be 

I      I  I     I  .  •  laL—TiiniorarUMwra 
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It  frequently  is  triverse<l  hy  several  nerve- 
roots,  or  these  may  be  destroyed.  It  may  have  a  vertical  extent  of 
several  inches.  From  pressure  u|i<)n  the  cord  there  is  a  zone  of  softened 
oard-suhstance  wlii<'li  freipiently  shows  an  inflammatory  condition.  The 
cord  may  lie  much  indented  by  the  growth,  or  C"mi}iressed  almost  to 
complete  division.  Changes  in  the  c<ird  .-iubstanoe  due  to  pressure- 
atrophy,  softening,  and  myelitis  arc  present,  with  resulting  secondary 
d^enerations  related  to  the  portion  of  the  curd  that  is  affecte<l.     The 
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cjonsequences  of  myelic  softening  and  myelitis  are  found  in  the  mus- 
cles, bladder,  kidneys^  etc.,  depending  in  distribution  upon  the  anatom- 
ical and  clinical  features  of  the  given  case.  The  various  growths  are 
marked  by  their  ordinary  individual  characteristics  and  histological 
peculiarities.  Subdural  cysts  containing  clear  fluid  are  sometimes  en- 
countered either  alone  or  in  association  with  tumor  formations.  When 
existing  alone,  Oppenheim  denominates  the  condition  meningitis  serosa 
spinalis  circumscripta,  and  several  such  cysts  may  be  found  in  a 
given  case,  in  some  instances  blocking  the  flow  of  spinal  fluid,  especially 
downward,  and  even  causing  pressure  changes  in  the  cord.  Tumors 
and  cysts,  especially  when  located  in  the  cervical  region,  may  be  attended 
by  more  or  less  hydrocephalus,  with  its  complicating  symptoms. 

Symptoms. — The  initial  and  most  common  symptom  of  spinal 
tumor  is  usually  pain.  This  is  of  two  varieties  :  first,  that  referable  to 
irritation  of  the  posterior  roots,  and,  second,  that  due  to  disturbance  of 
the  sensory  tracts  in  the  cord.  The  first  gives  rise  to  girdling  sensa- 
tions and  partially  follows  in  distribution  the  fields  of  the  peripheral 
nerves.  The  second  follows  the  segmental  outlines  and  may  also  give 
rise  to  pains  referred  to  jwirts  below  the  lesion  whose  sensory  pathways  in 
the  cord  are  irritated.  If  these  pathways  are  broken,  the  pain  may  be 
referred  to  an  area  actually  anesthetic.  The  root  pains  and  the  segmental 
or  cord  pains  are  frequently  combined.  Ordinarily  the  pain  is  bilateral. 
It  may  occur  first  on  one  side,  but,  arising  as  it  usually  does  from  pres- 
sure upon  the  cord,  it  is  evident  from  the  anatomical  situation  that  pres- 
sure and  counterpressure  must  be  equal  and  the  whole  diameter  of  the 
cord  soon  affected.  When  the  tumor  is  within  the  cord  and  laterally 
situated,  a  partial  Brown-S6quard  palsy  may  develop  at  first,  but  ordi- 
narily soon  yields  to  the  cross  variety  and  the  paraplegic  syndrome. 
The  pains  are  of  all  degrees  of  severity,  but  frequently  atrocious  in 
their  intensity,  of  a  lightning,  darting,  ripping  character,  with  parox- 
ysms and  remissions.    Exceptional  cases  run  an  entirely  painless  course. 

The  nerve-lrunhi  are  so  rarely  sensitive  that  Starr, ^  in  a  masterly 
r6sum^  of  the  subject,  states  that  he  never  noted  it  in  his  own  experience 
or  in  the  literature.  Pain  over  the  seat  of  the  tumor  is  also  rare,  and, 
when  present,  following  the  usual  rule,  is  felt  one  or  two  inches  below 
the  level  of  the  lesion. 

The  reflexes  comport  themselves  as  in  the  paraplegic  state  gener- 
al! v  oe  p.  369).  Those  which  find  their  nuclear  representation  in 
the  diseased  segments  are  lost  early.  Those  below  the  lesion  are  exag- 
genited  as  the  compression  is  brought  to  bear,  and,  in  extreme  cases 
reach  the  highest  degree  of  intensification.  Should  the  cross-lesion  of 
the  cord  become  absolute,  ccmstituting  a  cord-division,  all  reflexes  are 
lost  below  the  affected  level.  The  rectal  and  vesical  reflexes  are  sub- 
ject to  the  ordinary  rules  of  the  paraplegic  state.  Motor  disturbances  of 
a  paraplegic  sort  rarely  precede  the  sensory  disturbance,  but  usually 
follow  it  pa?n  passu  with  the  reflex  manifestations.  The  feet  and  legs 
feel  heavy,  clumsy,  and  weak.  This  paresis  becomes  more  and  more 
pronounced  as  the  ])ressure  increases ;  the  spastic  gait  is  developed,  and 
finally  the  patient  becomes  bedridden.     Absolute  motor  loss  is  the  great 

*  "Am.  Jour.  Med.  Sciences,"  June,  1895. 
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exception  and  depends,  like  complete  reflex  obliteration  below  the  lesion, 
upon  division  of  the  cord. 

With  the  motor  loss,  again,  there  is  usually  blunting  of  cutaneous 
sensation,  and  finally  complete  anesthesia,  of  parapl^ic  distribution, 
surmounted  by  the  hypersensitive  band.  Tumors  in  the  cervical  r^ion 
may  occasion  cerebral  symptoms :  headache,  choked  disk,  vomiting,  and 
the  hydrocephalic  syndrome. 

To  again  follow  Starr,  the  order  in  which  these  symptoms  arise  is 
commonly  :  (1)  Peculiar  pains  of  limited  distribution  ;  (2)  increase  of 
reflexes  below  the  lesion  ;  (3)  paraplegia ;  (4)  loss  of  sensibility,  and  (5) 
loss  of  all  subjacent  reflexes.  Bedsores  and  dystrophic  joint-disturbance 
occur  late  in  tumor,  or  may  appear  earlier  upon  the  addition  of  an  acute 
myelitis.  Collins*  names  the  clinical  order  of  symptoms  as  follows: 
Sensory,  motor,  visceral,  trophic,  and  topical ;  the  topical  consisting  in 
tetaniform  rigidities  caused  by  pressure  over  the  spine  in  the  region  of 
the  tumor  and  in  rare  cases  deformity  of  the  spinal  column. 

Course  and  Progrnosis. — The  course  of  the  disease  is  usually  slow 
from  the  insidious  onset  to  the  fatal  termination  by  exhaustion  due  to 
pain,  or  the  consequences  of  myelitis,  cystitis,  pyelonephritis,  bedsore, 
and  septicemia.  The  rapidity  of  the  disease  depends  upon  the  char- 
acter of  the  growth,  but  tubercle  is  frequently  of  unexpected  activity 
and  may  induce  a  complete  paraplegia  within  a  few  weeks.  In  rare 
instances  years  have  been  consumed  in  the  development  of  the  tumor. 
The  natural  tendency  is  to  paraplegia  and  death.  The  location  of  the 
tumor  in  the  cervical  or  lumbar  enlargement  hastens  the  course  of  events. 

The  prognosis  in  tumor  involving  the  cord,  excepting  gumma,  is  uni- 
formly bad,  and  practically  fatal  without  operation. 

Diagrnosis. — ^The  diagnosis  of  cord-tumor  depends  mainly  upon  the 
insidious  onset  and  the  order  of  development  of  symptoms.  The  slow 
compression  of  the  cord  gradually  induces  the  paraplegic  state  with 
intense  spasticity,  but  is  preceded  by  the  localized,  persistent,  and  uni- 
form root  or  segment  pains.  A  cross-^myelUis  is  ordinarily  of  sudden 
onset  and  not  especially  painful  unless  the  meninges  are  affinited.  In 
that  event  the  pain  is  diffiise  and  intense  over  the  spine.  Bedsores  and 
trophic  disturbance  are  early  features  of  myelitis,  late  ones  of  tumor. 
The  presence  or  history  of  new  growths  elsewhere  aids  the  diagnosis, 
and  the  location  in  the  dorsal  cord  is  of  some  significance.  In  Poifs 
disease  we  soon  have  rigidity  of  the  back,  pain  uj)on  rotation  or  percus- 
sion or  jars  of  the  spine,  and  later  vertebral  thickenings  and  defor- 
mities. The  nerves  are  sensitive  and  the  pain  accurately  follows  the 
nerve-trunks  as  a  rule. 

The  location  of  the  tumor  is  deciphered  by  reference  to  the  general 
rul(»s  of  conl-loealization,  esi)ecial  im|)ortance  attaching  to  the  location 
of  the  early  |>ains  and  the  upper  levels  of  dysesthesia.  As  already  indi- 
cated, it  is  usually  impossible  to  clinically  determine  whether  a  growth 
is  vertebnil,  meningral,  or  conlal,  and  operations  are,  therefore,  to  this 
extent  ex])lorat()ry.  A  Brown-SC^quanl  paralysis,  followed  by  a  para- 
plegia, or  analgesia  ])reeeding  anesthesia,  or  limittHl  early  muscular 
atrophy,  may  in(li<»ate  that  the  growth  is  probably  within  the  conl. 

1  "  N.  Y.  Mini.  Rec./'  Dec.  6,  1002. 
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Speculation  as  to  the  nature  of  the  growth  is  based  on  those  general 
features  which  are  common  to  growths  in  all  localities.  The  presence 
of  malignant  growths  elsewhere  points  to  a  secondarj'^  neoplasm  of  the 
same  ortler.  Tuberculosis  and  syphilis  have  their  own  indications.  It 
may  also  be  borne  in  mind  that  sarcoma  is  the  most  common  form 
of  tumor  in  this  location. 

Treatment. — ^With  the  exception  of  gummata,  which  are  to  a  con- 
siderable degree  amenable  to  antisyphilitic  treatment,  the  only  course 
that  promises  relief  is  surgical  operation.  It  is  evident  that  tumor  with- 
in the  cord-substance  can  not  be  removed  without  great  and  permanent 
damage  to  the  cord.  It  is  also  evident  that  if  the  compression  from 
without  has  caused  local  cord-disintegration,  an  operation  can  at  best 
only  check  the  harm  at  that  particular  stage.  Malignant  neoplasms 
are  very  likely  to  recur,  and  are  frequently  secondary  to  large  growths 
elsewhere  that  have  already  jeopardized  life.  Tubercle  is  also  often 
secondary  to  a  process  that  may  leave  little  hope  of  prolonged  existence. 
The  fact,  however,  remains  that  without  removal  the  cord-tumor  itself 
will  induce  a  fatality,  preceded  usually  by  the  most  intense  suffering  and 
the  most  abject  helplessness.  Even  when  an  oj)eration  can  do  nothing 
but  relieve  the  pains  due  to  the  local  irritation,  it  may  be  favorably  con- 
sidered. 

On  the  other  hand,  about  seventy  per  cent,  of  recorded  cases  were 
operable,  and  out  of  thirty-three  operated  cases,  tabulated  by  Putnam 
and  Warren,^  over  one-half  resulted  successfully.  Similar  figures  are 
given  by  Starr  and  also  by  Bruns.'  Stursberg, '  in  more  recent  and  a 
larger  tabulation  of  reported  eases,  shows  32.2  per  cent,  of  cures.  Early 
diagnosis  and  prompt  oj)eration  will  materially  improve  the  average. 

SPINA  BIFIDA. 

Spina  bifida  is  an  euibryological  defect  due  to  the  failure  of  the  neural 
canal  to  completely  close  in  the  posterior  median  line.  As  a  result,  the 
bony  arches  of  the  vertebrae  arc  defective.  This  may  be  indicated  by  a  de- 
pression, spina  bifida  occultaj  or  by  a  tumor  made  up  of  the  contents  of  the 
spinal  canal  variously  arranged.  Its  usual  location  is  in  the  lumbosacral 
region,  as  the  neural  canal  closes  from  above  downward  and  is  last  com- 
pleted at  the  caudal  extremity.  When  present,  it  serves  to  fix  the  lower  end 
of  the  cord  to  the  corresponding  vertebra?,  and  the  normal  recession  of  the 
conns  niedullaris  to  the  level  of  the  second  lumbar  vertebra  is  prevented. 

The  simplest  variety  is  the  rare  meningoceky  which  is  usually  covered 
by  skin  and  consists  of  a  pedieulate  or  pedunculate  sac  of  spinal  mem- 
branes continuous  w^ith  the  arachnoid  spaces.  Neither  the  cord  nor  the 
nerves  enter  it,  and  deformities  of  the  conl  or  disabilities  in  the  legs  and 
sphincters  are  absent. 

The  ordinary  tumor  in  spina  bifida  is  the  meningomyelocele,  made  up 
of  both  the  conl  and  the  meninges  and  usually  attended  by  deformities 
and  paralysis  in  the  legs  and  sphincters.  The  cord  ordinarily  is 
flattened  out  in   the   posterior  surface   of  the  tumor,  which   is  more  or 

1  "Am.  Jour.  Med.  ScienceJs'  Oct.,  1899. 

2  "  I)ie  Cieschwiilste  dei*  Xerven-Svstcms." 

3  "CVntralbl.  f.  (Jrenzgcbiete  der  Med.  u.  Chir.,"  1908 


INDISCRIMINATE  CORD  LESIONS,  383 

less  translucent,  devoid  of  true  skin,  and  only  covered  by  a  layer  of 
epithelium.  From  this  posterior  situation  the  flattened  and  deformed 
cord-substance  gives  ofl^  the  nerve-roots,  which  run  forward  through  the 
sac  into  the  intervertebral  foramina.  In  the  most  prominent  part  of  the 
tumor  corresponding  to  the  cutaneous  defect  and  the  location  of  the 
broadly  spread  cord-substance  there  is  often  a  pit  or  umbilical  depression. 

In  rare  and  more  pronounced  deformities  the  central  canal  of  the  cord 
dilates  with  the  tumor  formation,  hydromydoceley  and  lines  its  cavity, 
with  which  it  is  coextensive.  The  nerve-roots  now  lie  in  the  sac-walls. 
Again,  in  myelocele  a  flattened  mass — not  a  sac — of  neural  tissue  lies  in 
the  vertebral  hiatus,  containing  a  small  opening  leading  into  the  cerebro- 
spinal canal.  Through  this,  cerebrospinal  fluid  constantly  oozes.  Both 
of  these  forms  are  rare,  always  attended  by  defects  in  the  lower  extrem- 
ities, and  the  latter,  myelocele,  is  promptly  fatal  in  a  few  days. 

Etiologry. — The  causation  of  this  defect  in  the  embryo,  which 
dates  back  to  the  earliest  days  of  impregnation,  like  similar  terato- 
logical  defects,  is  obscure.  It  has  been  attributed  to  injury.  In  a 
number  of  instances  it  has  appeared  in  several  children  in  the  same 
family,  and  even  in  succeeding  generations,  showing  hereditary  trans- 
mission. Other  children  in  the  same  family  may  present  harelip  or 
clul>-foot  It  is  more  common  in  females  than  in  males,  in  a  ratio  of 
about  eight  to  seven. 

Symptoms. — Spina  bifida  is  usually  discovered  at  birth,  but  may 
exist  unnoticed  as  a  slight  depression,  often  covered  by  hair  for  months 
or  even  up  to  adolescence,  when  the  tumor  may  appear.  At  first  usually 
small  in  size,  it  may  rapidly  increase.  When  the  cord  is  involved  in 
the  sac,  there  is  usually  associated  club-foot  or  undeveloped  legs  or 
sphincteric  incontinence.  The  tumor  is  in  the  middle  line  and  presents 
varying  appearances  due  to  its  makeup.  The  opening  in  the  vertebral 
arclies  can  usually  be  detected  by  touch,  but  the  contents  of  the  tense, 
fluctuating,  and  slightly  compressible  sac  are  rarely  palpable.  Under 
excitement  and  in  the  erect  position  the  sac  increases  in  tension  and  size. 
Pressure  u|X)n  it  is  likely  to  produce  uneasiness,  stu})or,  coma,  and  con- 
vulsions. The  fluid  contents  correspond  to  and  are  identical  with  cere- 
brospinal fluid. 

The  diagrnosis  is  usually  very  easy,  but  it  is  more  difficult  to  decide 
upon  the  exact  nature  of  the  tumor's  makeup.  The  presence  of  defor- 
mities or  paralysis  in  the  limbs  or  of  sphincteric  incajmcity  and  umbili- 
cation  would  indicate  that  the  tumor  was  not  a  simple  meningocele,  but 
that  the  cord  was  involved  in  the  sac-wall.  An  (K)zing  aperture  and  a 
nevus-like  mass  of  pinkish  tissue  would  suggest  myelocele. 

Pirogrnosis. — Only  in  the  slighter  forms  of  spina  bifida  is  the  progno- 
sis favorable.  A  jiedunculated  meningocele  or  mere  depression  is  not 
incompatible  with  full  vitality  and  {XTfect  cord-functions.  In  the 
severer  varieties,  if  the  child  lives,  it  will  probably  bear  club-foot  or 
other  deformity  and  defect.  The  grt»at  majority  of  cases  die  during  the 
first  three  months,  eases  of  myelocele  during  the  first  three  days.  Rare 
cases  have  reaclunl  adult  age  and  beyond. 

Treatment  is  ]>urely  surgical.  In  meningocele  a  fair  prospect  is 
off^ereil  to  extirpation  of  the  wic.     In  the  other  and  more  common  varie- 
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ties,  to  extirpate  the  sac  or  to  obliterate  it  by  injections  is  to  destroy  a 
portion  of  the  cord-substance.  In  this  condition  the  sac  must  be  pre- 
served, and  various  osteoplastic  operations  have  been  suggested  looking 
to  the  formation  of  a  bony  neural  canal  covered  by  cutaneous  flaps. 
The  deformities  in  the  lower  extremities  and  the  parapl^ic  condition, 
of  course,  would  not  be  benefited  thereby. 


CHAPTER  III. 

LESIONS  PRINCIPALLY  CONFINED  TO  THE  GRAY 
MATTER  OF  THE  CORD,  AND  DISEASES  REFERABLE 
TO  DISORDER  OF  THE  SPINAL  GRAY* 

In  this  chapter  a  number  of  diseases  are  brought  together  that  have 
in  common  symptoms  dependent  upqp  disorder  of  the  lower  motor 
neuron.  In  some,  anatomical  changes  are  clearly  defined ;  in  others 
there  is  reasonable  presumption  that  eventually  changes  will  be  detected. 
The  whole  question  of  progressive  muscular  atrophy  is  in  a  transitional 
state,  with  a  decided  tendency  to  bring  the  various  forms  into  close 
relationship. 

ACUTE  ANTERIOR  POUOMYELITIS. 

Poliomyelitis  arUerior  acutaf  acute  spinal  paralysis,  acute  atrophic 
paralysis,  spinal  paralysis  of  children,  and  essential  paralysis  of  children 
are  the  principal  of  the  numerous  names  applied  to  an  acute  myelitis 
involving  mainly  the  anterior  horns  of  gray  matter  of  the  spinal  cord 
and  commonly  appearing  in  children.  It  is  marked  by  febrile  and  infec- 
tious symptoms,  is  of  rapid  onset  and  development,  and  promptly  induces 
wide-spread  muscular  paralysis,  a  portion  of  which  commonly  remains 
permanently,  and  is  then  attended  by  local  atrophy.    It  is  often  epidemic. 

Etiologry. — The  great  majority  of  cases  occur  before  the  tenth  year, 
and  fully  three-fifths  under  four  years  of  age,  with  especial  frequency  in 
the  latter  half  of  the  first  year.  During  the  first  six  montlis  it  is 
extremely  rare  or  else  passes  imdetected  to  a  fatal  end.  It  has  been 
freely  attributed  to  dentition,  to  cold,  and  to  traumatism,  especially  in  the 
form  of  falls,  but  it  is  doubtful  whether  any  of  these  alleged  causes  are  of 
direct  importance.  In  many  instances  it  occurs  in  the  course  of  or  dur- 
ing the  convalescence  from  infedious  fevers,  especially  the  exanthemata. 
Its  infectious  nature  is  further  indicated  by  the  abrupt  onset,  the  usual 
febrile  movement,  the  gastric  disturbance,  the  occasional  occurrence  of 
convulsions,  and  most  of  all  by  epidemic  and  endemic  outbreaks.  Such 
have  been  recorded  by  Colmer,^  Cordier,^  Medin,^  Leegard,"*  Oxholm, 
Nonne,  Calverlv,*  Altman.®  Harbitz''  and  the  extensive  epidemics  in  New 
York  City  in  1907,  Melbourne  in  1908,  St.  Paul,  Minn.,  in  1909,  by 
various  reporters.  Landsteiner  and  Popper  *  have  been  able  to  cause 
the  disease  in  monkeys  by  the  intra-abdominal  injection  of  a  bacterium- 

1  "  Am.  Jour.  Med  Sciences,"  1843.  2  "  j^yon  Medicale,"  1888. 

3  "  Hvgiene,"  1890.  <  **  Neurolog.  Centralblatt,"  1890. 

5  "  N:  Y.  Med.  Record,"  1894.  •  "  Australian  Med.  Gaz.,''  1897. 

7  "  Jour.  A.  M.  A.,"  Oct.  26,  1907. 

«  "  Zeitschr.  fur  Immunitatsf.  u.  exp.  Therap.,"  1909,  ii,  377. 
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free  emulsion  of  the  spinal  cord  of  a  lad  who  died  from  the  disease. 
Tliey  surest  the  possibility  of  undemonstraVile  bacteria  or  some  i)n>- 
tuzot'in  as  furnishing  the  infectious  virus.  Similar  eicperimeots  have 
been  made  bv  Flexiier,  Strauss,  and  Htintoon.  Potpetschnign  '  claims 
to  have  found  a  Gram -positive  diplococeus  in  the  spinal  fluid  of  fourteen 
ctinsectitive  epidemic  (-ases,  and  once  in  the  bUxxI.  On  the  orher  hand, 
in  eight  cases  in  ihe  Xew  York  epidemic  Fkxner  found  no  orgauiismg 
in  the  spinal  fluid,  and  those  reported  are  probably  accidental  contami- 
nations. For  instance,  in  a  recent  Swedish  epidemic  Geir^wold  found  a 
pfujHy  staining  diplococeus,  and  a  similar  organism  was  found  in  the 
Melbourne  epidemic  of  1!)08.  Evidently  the  virus  is  extremely  minute, 
as  it  oanuot  be  filtered  out  by  the  densest  porcelain  filter.  In  some  of 
these  outbreaks  a  considerable  variation  from  the  type  has  been  noticed. 
Ascending  myelitis,  bulbar  and  pontine  symptoms,  encephalitis,  cerebral 
ataxias,  polyneuritis,  meningitis,  and  even  abortive  forms  are  observed. 
Hot  summer  months  furnish  favorable  climatic  conditon  and  Wick- 
man  has  practically  demonstrated  that  tl  e  disease  can  be  earned  bv 
healthy  individuals,  Tlio  Massachusetts  *>Ute  B  »rd  of  Health  in  their 
1911  re))ort,  strongly  siijrgest  the  active  ageniiy  (f  ii  t*ct  carriers,  esjie- 
cially  fleas,  and  the  importance  of  contr  llin^  hou^hold  pets  If  a 
neuropathic  heredity  counts  for  anything,  t  s  m  the  vulnerability  of  the 
central  nervous  oi^.ins  in  c«1ain  individuals 

Morbid  Anatomy. — Tlie  microscopic il  appearances  as  well  as  the 
finer  changes,  vary  greatly  with  the  age  of  the  lesion  The  earlv  de- 
scriptions based  on  recovered  cases  were  mi  leading  At  the  en  1  of 
one  or  hro  mimlhi'  a  focus  or  several  foci  of  myelitis  are  found  in  the 
anterior  gray.  There  is  local  destruction  of  erve-tissue  with  dilata- 
tion and  changes  in  the  vessels.  The  gangli  n-cells  of  the  antenor 
horn  involved  in  the  lesion  have  lost  their  prol  i  gationa  show  granular 
disintegrations,  or  have  entirely  disappeared  The  n  \elili  fwus  occu 
pies  one  or  both  of  the  two  arterial 
aread  of  the  anterior  horn  ;  namely, 
that  area  supplied  by  the  first  branch  'd 

of  the  anterior   median   arterv    or  ''■ 


that  field  supplied  by  the  arteries  which  enter  the  con!  ahmg  the  nnlerior 

nmts,  or  both.     Harely  it  extends  backward  in  the  middle  arterial  field 

'  "  Wiener  klin.  Woch.,"  «cpt.  30,  1909. 
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and  invades  the  neck  of  the  posterior  horn,  and  usually  it  embraces  the 
adjoining  white  matter  of  the  cord  to  a  varj-ing  extent.  It  is  evident 
that  the'lesion  is  not  strictly  systematized,  and  it  is  equally  evident  that 


FlK.  13».— I,  SeclIoiiorcerTiciacordlaiiaoldi 
In  all  lt«  eitent  (Chnriwl).  2.  Lambar  KcliDD  ii 
tioii ;  left  bM  at  cor.1  ehniiikeii. 


it  is  vascular.  There  was  an  old  contention  as  to  whether  the  lesion  was 
first  parenchymatous,  as  Charcot  claimed,  or  first  interstitial,  as  insisteil 
upon  by  Goldscheider,  Kedlich,  and  others.  The  present  weight  of 
authority  points  to  invasion  by  tlie  blood-vessels,  interstitial  dissemina- 
tion, and  cellular  destruction  as  the  natural  order  of  events.  Batten ' 
asserts  upon  rather  convincing  evidence  that  the  vascular  fault  is  pri- 
marily thrombotic,  and  tliat  the  lumbar  cord  is  especially  affected,  owing 
to  the  circulatory  disadvantages  of  the  part. 

Findley,  Harbitz,  and  Scheel,'  in  the  recent  Norwegian  epidemic, 
found  a  patchy  leptomeningitis  more  evident  on  the  anterior  aspect  of 
the  cord  and  most  severe  over  the  areas  of  deeper-seated  involvement, 
with  great  engorgement  of  the  ]iia  at  these  points.  Flexner^  believes 
that  the  vims,  like  that  of  epidemic  meningitis,  gains  access  to  the  cere- 
brospinal apjNinitus  by  way  of  the  nasal  vault,  and  his  work  also  prac- 
tically proves  that  one  attack  affords  permanent  immimity  against  the 
disease.  The  pei'sistonce  of  the  virns  iu  the  nasal  secretions  of  monkeys 
ibr  several  months  has  been  proved  by  Lucas,*  and  probably,  as  Flcx- 
oer  contends,  the  nasal  passages  may  furnish  the  bree<ling  chambers  and 
distributors  of  the  infection.  The  myelitic  foci  vary  in  e.xtent  and 
number  in  various  cases.  Sometimes  they  extend  through  several  seg- 
ments of  the  cord,  eight  or  ten  centimeters  or  more  in  a  vertical 
direction,  but  usually  are  one  to  two  centimeters  in  longitudinal  extent. 
Sometimes  single,  more  frctiuently  there  are  sevend  foci  either  on  the 
same  or  on  opposite  sides  of  the  cord  and  at  various  levels.  They  may 
even  hivade  the  medulla,  and  the  brain  is  similarly  involved  in  the  cases 
that  perish  within  the  first  few  weeks. 

In  cases  of  wavy  yeiiri^  standing  the  cord  is  ?een  to  be  shrunken  on 
one  side  at  the  level  of  the  lesion,  and  the  cross-section  is  lacking  in 
symmetry.     The  acute  inflaniniatory  conditicm  has  long  disappeartd,  and 
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a  Bear  ooDdition  alone  represeuts  it.  Nerve-til>er3  and  celb  are  entirely 
destroyed.  The  absence  of  myelinated  fibers  renders  the  scarred  area 
more  or  less  glossy  and  translucent  to  the  naked  eye.  The  vessels  are 
thickened  and  appear  more  numerous  on  that  account.  The  shrinking 
of  the  lateral  half  of  the  cross-section 
involves  mainly  the  gray  matter  and 
especially  that  of  the  anterior  hum,  btil 
the    white    columns    and    the    posterior 


cornii  may  also  share  in  it  to  some  ext^'ot.  If  the  orifrinal  lesion 
is  sufficiently  extensive  to  involve  the  spinal  apjKiratus  uf  an  entire 
extremity,  or  even  of  a  segment  of  it,  changes  in  the  cord  above  the 
Iciiion,  and  in  the  brain,  arc  fuiiiid  analogous  to  those  in<liiced  by  ampu- 
tations. 

The  miterlor  rvtttM  arising  from  the  injured  part  of  the  cord  are  often 
diminished  in  volume  and  may  or  nmy  not  show  alteration  uf  structure. 
Tiiis  is  true  ecuially  of  the  mixed  nerve-trunks.  The  exact  condition 
depv'nds  ii|i|>:)rently  ti{xin  the  age  of  the  lesion  and  the  complete  or 
partial  disap{>euniuce  of  the  peripheral  prolongations  of  tlie  B])iiia1 
pynmiidal  cells  that  have  been  injured.  In  the  {mralyze<I  muAc/cs  we 
have  the  same  ehanges  that  are  found  after  division  of  the  ner\'e-trunk, 
but  a  few  muscular  filx?rs  often  jwrsist,  wmie  of  which  may  even  show 
hypertrophy.  The  rest  of  the  muscle  is  fibrous  and  fatty.  Infiltra- 
tion of  fat  sometimes  reaches  a  condition  that  may  properly  be  desig- 
nate] li|Hmiatous.  The  ftones  in  the  paralytic  nienil)ers  are  retarded  in 
their  growth,  and  in  old  eases  dating  from  ehildhocHl  are  undersized  in 
eoni[>arisun  with  those  of  (he  sound  side.  They  lack  t)ie  sharply  defined 
nuisetilar  markings,  and  tlie  Haversian  systems  are  found  to  be  under- 
sizeti  and  |)oorly  developed. 

Symptoms. — I'sually  without  apparent  definite  provocation  the 
child  is  finind  to  be  feverish  and  ill.  A  fcmperutui-€  o(  100°  to  l(l:i°  F. 
has  Ikh'II  frciiuently  imtcd,  an<l  this  febrile  invasion  stage  lasts  from  a 
few  hours  to  sevenil  days,  when  paralifitis  and  JlM-ddilif  of  one  or  more 
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limbs  are  detected.  It  is  not  rare,  however,  for  the  child  to  go  to  bed 
apparently  well  and  to  awake  paralyzed  in  the  morning.  The  febrile 
movement  may  be  attended  by  vomiting  and  diarrhea,  by  convulsions  of 
a  generalized  character,  or  by  delirium  and  diffuse  cerebral  manifesta- 
tions. As  soon  as  the  paralysis  is  noted,  the  case  is  usually  recognized. 
Most  writers  state  that  there  is  a  complaint  of  pain  in  the  afflicted 
members  only  rarely,  but  that,  as  a  rule,  sensation  in  all  its  phases  is 
entirely  normal.  It  is  probable,  however,  that  early  dysesthesia,  owing 
to  the  usual  infantile  age  of  the  patient  and  a  lack  of  careful  search 
for  such  difficulty,  has  been  frequently  overlooked.  In  some  con- 
siderable number  of  cases  handling  of  the  affected  limbs  during  the 
initial  fever  provoked  outcries  which  w^ere  not  elicited  by  similar 
manipulation  of  the  other  members.  It  is  likely  that  more  attention  in 
this  direction  will  show  localized  hypersensitiveness  or  some  kindred 
state  to  be  usually  present  and  of  diagnostic  importance.  Indeed, 
complaints  of  pain  and  of  formication  have  been  generally  noted  in 
older  children  and  in  adults,  lending,  perhaps,  undue  weight  to  the 
usual  supposition  that  such  cases  are  not  of  a  true  spinal  type.  The 
sphincters  are  seldom  relaxed,  so  that  control  of  the  bladder  and  bowel 
remains  unimpaired,  but  in  the  rare  cases  in  which  the  sphincters  are 
relaxed  there  is  more  or  less  apparent  loss  of  sensation,  the  extent  of  the 
lesion  is  greater,  and  the  prognosis  is  extremely  unfavorable. 

Even  in  fat  children  the  implicated  muscles  can  be  seen,  after  a  few 
weeks,  to  have  wasted,  and  if  tested  with  the  farad ic  current,  either  do 
not  respond  at  all  or  show  a  remarkable  diminution  in  their  excitability. 
At  this  time  the  patient  will  have  begun  to  show  considerable  improve- 
ment, the  motor  paralysis  remaining  complete  only  in  the  parts  that 
are  to  suffer  permanently,  and  a  gradual  improvement  may  be  expected 
to  extend  over  several  months.  In  the  muscles  showing  lessened 
faradic  excitability  galvanism  commonly  produces  exaggerated  responses, 
as  compared  with  the  sound  limbs,  and  the  complete  reaction  of 
defeneration  or  anv  modification  of  it  mav  be  encountenxl.  In  a  well- 
marked  case  faradism  fails  by  the  tenth  day,  and  the  increased  gjdvanic 
response  appears,  lasting  for  about  six  months,  when  it  gradually  declines. 
At  this  point  faradic  excitability  returns  and  the  muscle  regains  some- 
thing of  its  size  and  strength;  or,  if  too  seriously  impaired,  faradic 
response  does  not  reappear,  galvanic  response  disappears,  and  the  muscle 
is  irretrievably  lost. 

The  reflexes  are  lessened  or  abolished  in  proportion  as  the  muscles 
which  are  anatomically  associated  with  them  are  involved,  or  perhaps  it 
would  be  better  to  say  that  their  alteration  depends  upon  the  implication 
of  the  cornual  cells  making  up  a  j)art  of  their  arc.  Boiie.s  which  have 
not  attained  their  full  growth  are  retarded  or  entirc^ly  fail  to  develop  if 
their  trophic  centers  are  implicated. 

The  seriously  atrophied  muscles  become  fibrous  bands,  and,  since  they 
offer  neither  assistance  nor  opposition  to  the  synergic  and  antcrgic  mus- 
cles, dlMorthnti  soon  develo]),  with  joint-changei^  and  sometimes  subhixa- 
tioiifi.  Joints  which  d(^])end  upon  muscular  su])port,  as  the  shoulder, 
may  allow  of  so  much  deformity  by  the  relaxation  of  the  muscles  which 
have  lost  their  tonicity  that  the  articular  surfaces  widely  separate.     The 
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akin  18  inactive,  oft**!!  cold,  ami  sometimes  dry  and  scaly,  but  the  atrophic 
c<)n<litioiis  so  usual  in  ueuritis  are  practically  absent  and  bedsores  are 
almost  unknown. 

The  lower  extremities  are  affected  about  three  times  as  frequently  as 
the  upiwr,  and  the  left  lep  twice  as  often  aa  the  right.  A  crossed  form, 
in  which  the  upper  extremity  on  one  side  is  involved  with  the  opposite 
lower  limb,  is  not  rare ;  but  involvement  of  both  limbs  on  the  same  ade 
is  extn-moly  unconmion.  In  the  htrn-  extremity  the  extensors  seem  more 
susceptible  than  the  flexors ;  hence  drop-foot,  with  talipes  equ  in  us,  flexed 
knee,  and  flexed  thifjh  are  common.  When  the  paralysis  is  below  the 
knee,  the  sural  muscles  usually  escape.     In  the  vpper  extremUy  the  most 
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frequently  encountered  wasting  is  in  the  small  muscles  of  the  hands,  the 
deltoid,  and  the  extensors  of  the  wrists.  The  hioeps  and  supinators 
generally  escajK'. 

The  distribution  of  the  paralysis  of  mnscles  follows  their  segmental 
H'lations  in  tlw  cord,  and,  consequently,  when  limiti-d  is  of  a  functional 
cluimctcr.  The  very  fiict  of  such  functitniul  distribution  at  once  incrimi- 
nates the  cord.  The  luuschw  of  the  tnink  are  in  rare  cases  notably  and 
widely  affected,  priKhicIng  weakness  in  the  back,  deviation  of  the  spinal 
coluuu),  ami  defects  in  the  muscles  of  the  chest,  Onlinarily,  however, 
the  scfrmi'nts  of  the  cervical  and  luniluir  enlar^'ments  an'  sele<^te<l.  A 
small  focus  of  anterior  ixilioiuyclitis  in  the  dorsid  region  hardly  pro- 
duce's IcK^l  signs,  as  the  tnnik  and  ihorucic  muscles  are  represented  in  a 
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considerable  vertical  extent  of  the  cord.  In  rare  cases,  however,  the 
abdominal  or  chest  muscles  or  those  along  the  spine  are  involved  very 
decidedly.  In  a  less  degree  this  is  not  rare,  as  shown  by  spinal  twists, 
protuberant  abdomen,  and  abnormal  respiratory  movements  of  the  thorax. 

The  bulbar  muscles  do  not  always  escape,  as  is  shown  by  various 
ophthalmoplegias,  squints,  facial  and  hyiK)glossal  palsies,  which  are  now 
and  then  recorded,  and  would  be  more  often  seen  did  not  coincident 
pneumogastric  accidents  usually  terminate  such  cases  fatally. 

Course  and  Forms. — The  course  of  the  disease  may  be  clinically 
divided  into  :  (1)  A  stage  of  febrile  invasion,  lasting  from  a  few  hours  to 
several  days,  with  local  tenderness  and  rapidly  developing  and  increasing 
paralysis  ;  (2)  a  stationary  stage,  lasting  for  several  weeks ;  (3)  a  period 
of  improvement,  lasting  to  the  end  of  a  year,  and  (4)  a  stage  of 
permanent  disability  for  the  remainder  of  life.  Relapses  during  the 
early  weeks  have  been  recorded  in  very  rare  instances,  and  second 
attacks  are  extremely  rare.  Among  the  sequelsB  the  contractures,  dislo- 
cations, and  deformities  have  been  already  mentioned.  The  fragility  of 
the  bones  makes  them  liable  to  fracture,  but  union  takes  place  with  ordi- 
nary promptness  under  proper  fixation. 

The  adiMfomi  is  in  no  way  different  from  the  infantile  cases,  except- 
ing the  variations  due  to  complete  growth  havmg  been  attained.  In 
anomalous  cases  the  onset  of  the  disease  is  insidious  and  the  course  may 
be  subacute.  After  infectious  diseases  one  or  more  limbs  may  be  found 
useless,  flaccid,  and  atrophic,  declaring  the  antecedent  myelitis.  Occa- 
sionally the  onset  is  marked  by  pains  of  a  severe,  cutting  character, 
which  are  frequently  attributed  to  neuritis  or  to  rheumatism,  but  may 
be  due  to  the  irritation  of  the  sensory  pathway  in  the  cord  by  the  location 
of  the  myelitic  focus  backward,  involving  the  neck  of  the  posterior  horn. 

An  aacending  form,  presenting  the  clinical  picture  of  a  Landry's 
paralysis,  is  observed  in  some  instances  in  almost  every  epidemic  out- 
break, and  many  of  the  cases  of  so-called  Landry\s  paralysis  are  undoubt- 
edly instances  of  poliomyelitis  presenting  an  upward  invasion  course.^ 

It  has  be(4i  note<l  by  a  number  of  observers  that  in  rare  instances, 
years  after  the  acute  disease  has  subsidcnl,  a  slow,  insidious  reappearance 
has  led  to  a  progressive  muscular  atrophy,  which  declares  itself  first 
in  the  limbs  that  were  originally  j)aralyzed  by  the  acute  process.  This 
may  progressively  invade  the  entire  muscular  system. 

Diagrnosis. — In  the  early  stages  of  fever,  before  paralysis  has 
appeared,  diagnosis  usually  fails  except  under  rare  epidemic  conditions. 
The  termination  of  an  apparently  trivial  ailment  in  extensive  paralysis 
is  frcHinently  the  cause  of  nnieh  chagrin  on  the  part  of  the  medical 
attendant,  who  may  naturally  enough  have  expressed  a  favorable 
prognosis.  As  already  indicate<l,  the  initial  fever  may  be  readily  mis- 
taken for  that  of  general  disorders,  and  sometimes,  though  rarely, 
the  pain  in  the  limbs  leads  to  the  idea  of  rheumatism.  If,  however, 
the  possibility  of  anterior  poliomyelitis  be  in  mind,  and  examination 
discloses  some  slight  local  tenderness  or  diminished  muscular  activity, 
or  both,  a  guarded  opinion  will  naturally  follow.  It  is  only  when  the 
paralysis  is  developed  or  developing  that  the   nature   of    the   disease 

1  Bassor,  "  Transactions  Chicago  Patli.  Soc.,"  Dec.,  1008. 
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becomes  certain,  and  even  then,  if  there  have  been  cerebral  symptoms, 
such  as  delirium  or  convulsions,  difficulties  are  not  at  an  end.  The 
cerebral  pcdsy  of  children  is  almost  invariably  ushered  in  by  convul- 
sions, but  these  have  a  definite  distribution  involving  one  side  or  one 
limb,  or  only  the  face,  while  the  convulsions  of  the  disease  under  con- 
sideration are  generalized.  Localized  pain,  from  traumatism  or  inflam- 
mation, may  cause  immobility  of  a  limb,  and  when  preceded  by  fever 
gives  rise  to  a  doubt ;  but  the  usual  absence  of  extreme  sensor}'  disturb- 
ances in  disease  of  the  anterior  horns  is  a  distinguishing  feature,  while 
the  local  conditions  can  be  otherwise  made  out.  After  a  few*  days  the 
electrical  test  gives  absolute  data.  Farad ic  response  is  abolished  in  no 
other  disease  so  early ;  even  in  severe  neimtia  it  is  longer  maintained, 
and  is  then  attended  by  a  verj'  marked  sensorj'  disturbance,  which  also 
usually  precedes  it  for  a  long  time.  A  few  careful  applications  of  the 
induced  current  at  this  period  can  do  no  harm.  The  progressive  infan- 
tile iHifopaihies  are  of  extremely  slow  development  and  are  symmetrical 
in  distribution.  Spinal  puncture  in  the  early  stage  yields  a  fluid  contain- 
ing the  evidence  of  inflammation  in  lymphocytes  and  turbidity. 

Progrnosis. — So  far  as  life  is  concerned,  this  disease  terminates 
fatally  only  exceptionally,  and  if  the  i>atient  survives  the  onset  of  the 
paralysis  but  a  short  time,  life  may  be  considered  out  of  danger.  The 
danger  is  in  direct  relation  to  the  involvement  of  the  medullary  func- 
tions, and  is  indicated  by  the  presence  of  cranial  nerve  symptoms. 
Further,  one  can  say,  with  a  reasonable  degree  of  certainty,  that  the 
paralysis  at  first  developed  will  notably  receile,  but,  unfortunately,  it  is 
almost  ecjually  certain  that  a  portion  of  it  will  permanently  remain.  At 
the  end  of  a  fortnight  a  carefully  conducted  faradic  examination  of  the 
muscles  enables  the  physician  to  s]>eak  more  specifically  regarding  the 
amount  of  permanent  disability.  At  that  time  any  muscle  which  re- 
sponds, however  feebly,  may  l>e  ex])ected  to  regain  a  fair  d^ree  of  its 
former  tone  and  strength.  Even  after  several  months  repeated  faradic 
stimulation  of  a  muscle,  at  first  perfectly  inactive,  may  develop  some 
contractility,  and  this  is  of  favorable  import  for  the  given  muscle.  The 
extent  of  ]>ermanent  paralysis  governs  the  amount  of  resulting  contrac- 
ture and  deformity  ;  and,  likewise,  the  retardation  of  development  of  the 
limb  and  of  the  bones  is  in  similar  relation.  The  anticipated  amount 
of  these  deforming  conditions  will  have  a  bearing  on  the  probable  gen- 
eral activity  of  the  individual,  his  prospective  physical  health,  and  lia- 
bility to  fractures.  The  jwssibility  of  the  late  api)earance  of  a  progressive 
muscular  wasting  may  be  kept  in  mind. 

Treatment. — Every  case  should  be  treated  as  one  of  infectious  or 
contagious  character,  with  such  measures  to  prevent  dissemination  as  are 
usually  employed  in  infectious  and  notifiable  diseases.  Owing  to  the 
irregularities  of  the  course  of  this  disease  in  various  cases,  and  its  nat- 
ural tendency  to  im]>rovc  up  to  a  certain  ]>oint,  it  becomes  a  matter  of 
great  difficulty  to  estimate  the  value  of  any  theraj)eutic  agent  or  mode 
of  treatment.  In  the  early  stag(»,  as  soon  as  the  diagnosis  is  made,  if 
fever  still  continues,  then*  is  good  reason  to  suppose  that  antipyretic 
antiseptics,  like  the  salicylates,  large  doses  of  the  tincture  of  the  chlorid 
of  iron,  or  even  bichlorid  of  mercury,  would  do  good.     Hot  applica- 
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tions  can  be  made  to  the  spine  if  the  circumstances  of  the  patient  will 
insure  their  intelligent  and  faithful  employment;  otherwise  they  are 
worse  than  useless,  and  very  mild  sinapisms  can  be  more  properly 
used.  The  child  should  be  kept  on  the  side  or  face,  and  the  affected 
limbs  should  be  thoroughly  enveloped  in  cotton- wool  to  maintain  the 
circulation  and  the  nourishment  of  the  muscles  in  the  parts  laboring 
under  diminished  trophic  influence.  There  is  hoj>e  that  a  specific 
antitoxin  may  be  soon  available.  Even  the  use  of  antistreptococcus 
serum  has  some  advocates.  The  use  of  spinal  stimulants  like  strychnin, 
while  the  lesion  is  active,  is  to  be  avoided ;  but  when  the  active  process 
has  come  to  a  standstill — that  is,  ordinarily,  at  the  end  of  a  fortnight — 
its  systematic  use  is  one  of  the  most  important  measures.  The  useful- 
ness of  electricity  consists  of  maintaining  the  nourishment  and  normal 
contractility  of  the  muscles,  which  are  temporarily  dej)rived  of  their 
natural  motor  and  trophic  control,  so  that,  as  the  inflammation  subsides 
and  the  wide-spread  inhibitory  effect  of  the  local  lesion  recedes,  the  central 
apparatus  may  find  the  muscular  periphery  in  the  most  favorable  state  to 
respond  to  its  enfeebled  influence.  For  this  purpose,  as  the  farad ic  re- 
sponse is  early  abolished,  the  interrupted  galvanic  current  must  be  used, 
the  slightest  intensity  being  employed  that  will  cause  a  contraction.  Care 
must  be  taken  not  to  unduly  fatigue  the  muscles.  A  dozen  contractions 
at  most  should  be  elicited  at  one  stance,  and  often  only  one  or  two  can 
be  provoked  by  any  strength  of  current  that  is  bearable.  Care  not  to 
alarm  the  child  is  imperative,  as  a  daily  struggle  will  do  more  harm, 
probably,  than  the  electricity  will  do  good.  As  the  muscles  often 
react  better  and  with  less  pain  to  the  positive  pole  than  to  the  negative, 
it  is  well  to  have  for  the  negative  electrode  a  broad  sponge  which  may 
be  placed  on  the  sacrum  or  breast,  and  with  a  smaller,  positive  sponge 
the  muscles  may  be  exercised.  Applications  of  galvanism  through  the 
cord  are  quite  useless,  and  even  if  such  currents  reached  the  lesion, 
which  is  doubtful,  their  effect  for  good  is  questionable. 

Later  on,  as  farad  ic  respK)nse  returns  in  the  muscles  only  slightly 
affected  or  tem|)orarily  inhibited,  this  form  of  electricity  is  efficacious 
for  the  purpoj^e  of  local  stimulation,  and  the  presence  of  this  reaction 
in  any  muscle  is  always,  as  already  indicated,  a  gratifying  circumstance. 
To  intrust  galvanic  electrical  treatment  to  the  parents,  however  intelli- 
gent they  may  be,  is  a  mistake. 

In  the  same  way  local  frictions  and  salt  baths,  warm  wrappings, 
and  massage  are  valuable  measures  which  can  be  more  rationally  trusted 
to  parents  or  nurses  who  take  an  intelligent  interest  in  the  work.  They 
may  be  gently  emj)loyed  fn)m  the  first  day,  and  when  electricity  is  not 
tolerated  or  can  not  be  systematically  employed,  must  be  relied  ujx)n  to 
rej)lace  it.  The  moment  a  group  of  muscles  weakens,  the  limb  tends  to 
assume  an  abnormal  position,  and  it  is  very  important  to  meet  this 
tendency  from  the  very  first  moment,  even  in  cases  where  there  is  every 
pmbability  that  the  paresis  will  recede.  It  can  be  easily  accomplished 
by  means  of  the  warm  wrappings,  or  even  by  the  apj)lication  of  light 
splints.  There  can  be  no  question  that  recovering  muscles  will  find 
their  task  much  easier  if  their  projxT  relations  have  been  maintain(Hl. 
UnbalanetHl  inu.scles  will  be  much  less  liable  to  contractures  if  an  arti- 
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fieial  balance  has  been  provided  and  joint-surfaces  have  not  been  altered 
by  long-niaintiiined  vicious  ])ositions. 

As  soon  as  tlie  jHjmianent  paralysis  can  lx»  fairly  well  foretold, 
massage  should  be  es{»ecially  dirt^cted  to  obviate  the  contractures  and 
deformities  that  onlinarily  result.  Stretching  of  the  unopposed  muscles 
by  jxissive  movements  of  the  joints  will  accomplish  much,  and  the 
moment  a  tendency  to  contracture  is  jKTceivtKl,  the  case  l)ecomes  one  f^r 
mechanical  appliances.  The  tendency  to  talipes  equinus,  for  instance, 
can  be  met  by  a  light  elastic  conl  from  the  toe  of  the  shoe  to  a  band  at 
the  knee ;  and  more  elaborate  orthojxHlic  apjwratus  should  be  employed 
at  the  knee  and  hij)  if  required.  These  ciises  are,  therefore,  practically 
orthopedic  disorders  from  the  very  first. 

Nearly  all  the  improvement  that  is  to  take  place  in  the  muscles  will 
have  develojKMl  by  the  end  of  the  first  year,  and  what  is  slowly  sub- 
secpKMitly  gained,  seems  independent  of  any  treatment  whatever. 

The  treatment  of  a  late  or  neglected  case  is  practically  surgical. 
Shortened  tendons  may  be  cut  and  joints  straightened.  Tendons  of 
healthy  muscles  may  sometimes  be  transplanted  to  take  the  place  of 
those*  jwralyztHl.  Much  is  being  accomjJished  by  nerve  suture.  The 
involved  nerves  are  l)eing  grafted  into  sound  ones  and  the  iimervation 
of  the  atrophic  area  rivestablished.  A  resection  at  the  knee  is  some- 
times of  advantage  to  secure  a  rigid  limb  instead  of  a  useless  contortion 
or  a  dangle-leg.  By  using  a  high  shoe  or  other  appliance  crutches 
may  often  Ik»  laid  a^ide.  The  arrangement  of  exercises  to  increase  the 
strenirth  of  the  involvinl  muscles  which  retain  some  fraction  of  their 
muscular  elements  is  of  distinct  advantage.  By  intelligent  passive  and 
active  movements  and  effort  against  resistance  much  can  be  accomplished. 

SYRINGOMYELIA. 

The  central  canal  of  the  cord  is  sometimes  enlarged  through  congenital 
defect.  This  may  be  a  part  of  a  general  ventricular  distention,  causing 
hydr(K»ephalus  and  spina  bifida.  In  certain  instances  unattended  by  any 
symptoms  during  life  a  tubular  conl  has  biH>n  found  ]x>st  mortem.  These 
cases  present  hiidroniyelui  and  are  of  teratological  origin.  The  term 
syrinf/oniyelia  is  now  limited  to  acquired  enlargement  of  the  central 
canai  or  to  the  formation  of  entirely  new  canals  of  considerable  length 
in  the  gray  sul)sUinc(»  of  the  conl.  Such  canals  are  the  result  of  glio- 
matous  infiltration  about  the  central  canal  or  in  thc»  gray  bonis  of  the 
conl  and  its  subsequent  degeneration,  forming  tubular,  cystic  cavities. 
In  rare  instances  a  central  myelitis  or  a  central  hemorrhage  may  cause 
a  fusiform  or  tubular  (»xcavation  that  can  not  always  l)e  clinically  dis- 
tinguished fn)m  the  neoplastic  variety  or  may  in  turn  induce  the  latter. 
Some  (»ases  pn»bably  originate  in  spinal  hemorrhage  occurring  at  birth. 
This  disease,  considertKl  rare  in  the  nineties,  is  now  frequently  recxig- 
nizeil,  and  in  neurological  clinics  furnishes  about  the  same  jK^rcentage 
of  patients  as  infantile  cerebral  jmlsy. 

Etiology. — Men  are  much  more  tmiuently  affwted  by  this  disease 
than  women,  and  esixHjially  men  exi)Osed  to  hard  lalH»r.  Verhagen  and 
Vandervelde  report  several  instances  of  syringomyelia  in  the  same  family, 
but  a  neun)pathic  heredity  is  rare.     Adult  years  furnish  nearly  all  the 
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reported  cases,  but  it  lias  been  observed  well  developed  at  DiDeteen  by 
LangdoD,  of  Cinciiinatj,  by  tbe  author  at  Bixtcen,  and  by  Ballard  and 
Thomas  at  three.'  Cold,  HieuniatiBm,  exposure  to  bad  weather,  trau- 
matism, overwork,  the  acute  infectious  fevers,  and  syphilis,'  have  been 
reported  as  possibly  causative  iu  various  cases,  but  this  relation,  in  the 
gliomatous  form,  at  least,  is  entirely  conjectural. 

Morbid  Anatomy. — The  syringomyelic  cord  iu  marked  cases  shows 
notable  changes  of  ci.ui  fori  nation   that  correspond  to  its  tuljular  condi- 


tion. It  is  soft,  flattened,  and  sometimes  fluctuating.  Tlic  collapse  of 
the  canal  may  produce  a  furrow,  so  that  the  cord  seems  double.  The 
condition  finds  its  favorite  locality  in  the  cervical  regiiin,  but  may  extend 
throughout  llie  entire  length  of  the  cord  or  be  confined  to  any  portion  of  it. 
Its  upirard  exb^nsion  carries  it  into  the  fourth  ventricle.  According  to 
Haenel,'  medullary  participation  is  fouud  in  sibout  one-third  of  all  cases. 
The  cross-section  usually  reveals  a  single  oval  cavity,  or  there  may 
be  several  in  communication  or  independent.     The  customary  situation 
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is  in  tlie  immediate  neighborhood  of  the  central  canal  and  behind  it, 
but  it  may  extend  laterally  into  the  anterior  or  more  commonly  into  tlie 
posterior  honi  of  gray  matter,  either  on  both  sides  or  uniluterally. 
Again,  it  may  be  limited  to  one  posterior  honi,  Wliile  tlie  white  columns 
of  the  cord  may  be  spared,  it  is  not  unusual  for  the  glioniatous  process 
to  invade  thom,  es|)ecjally  the  pyramidal  tract,  when  the  gray  matter 
lias  been  wiilely  destroyed  and  the  cavity  lias  attained  lar^  ]iniporti<m8. 

The  cavity  contiuns  cerebrospinal  fluid,  which 
is  sometimes  bloody  or  gelatinous.  Its  walls  are 
made  up  of  a  well-defined  substiince,  outside  of 
which  the  eoril  appears  inliltrjted,  dense,  and  even 
sclerosed.  In  the  medulla,  when  the  lesion  extends 
so  high,  the  gray  matter  is  first  similarly  affected. 

The  microseope  show.s  the  usual  new  formation 
to  be  gliomatous  and  rich  in  blood-vessels,  especi- 
ally on  the  external  jxirijiherj'.  The  predomi- 
nance of  various  elements  gives  rise  to  varieties 
such  us  pure  glioma,  neuroglioma,  and  vascular 
glioma,  all  of  which  may  be  present  in  the  same 
cord.  Sehultze  describes  an  infiltrating  sort  as  a 
gliosis.  It  does  not  usgally  result  in  cavity  form- 
ation, and  is,  therefore,  distinguishtHl  from  the 
gliomatous  variety.  He  is  supported  by  Hoffman, 
and  Holt  and  Harter  '  report  a  case.  Orlowski  ^ 
has  seen  a  double  cnnal,  one  arising  from  dilatation 
of  the  central  canal  and  the  other  from  gliosis  and 
degeneration  outside  the  eentnd  eanid.  Charcot, 
Hollo))eau,  Joffniy,  and  Achard  insist  that  in  some 
ca.ses  the  initial  step  is  a  central  myelitis,  which 
Schultze,  Dejerine,  an<l  others  deny.  The  nerve- 
tissues  involved  in  these  various  processes  are 
strangk-d  and  destroyeti  even  before  the  formation 
of  cavities.  The  cells  first  yield  their  prolonga- 
tions and  then  disappear.  The  axis-eylinders  out- 
lost  the  myelin.  The  meninges  and  spinal  roots 
are  usually  unHffi>cte<I  exce])t  in  the  form  associ- 
ate«I  with  cervicnl  [>achy meningitis.  Destruction 
of  the  anterior  horns  is  followed  by  the  usual 
tn>phic  disturlKincti  in  the  associated  |)eripherj',  t°p|i^.  ^*"  '*  "*""' 
such  as  wasted  muscles,  jtcrforating   ulcers,  and 

cutaneous  dystrophy.  The  interference  with  the  cells  of  Clarke's  columns 
is  flup])oscd  to  account  for  the  joint-lesions  that  are  commonly  jtrescnt, 
ami  which  are  identical  with  the  urthro)>athics  of  locomotor  ntaxia. 

SymptomB. — Fmm  tlie  nature  of  the  lesion  it  is  apparent  that  the 
syniptoms  may  in  different  cases  embrace  perversion  and  obliteration  of 
all  tile  various  fimctions  of  the  cord.  Xcvertheless,  their  iwculiarities 
and  groupings  are  sufficiently  distinct  to  fre(|Uently  enable  a  diagnosis. 
As  tliere  is  no  eonimon  ty{>e,  the  symptoms  must  be  arrange<l  somewhat 
arbitrarily. 

'  "Am  Jonr.  Med   Sci,"  April,  1895.  •  "Arch,  de  Neorol,"  Sept.,  1898. 
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Seneory  Dieturbances — rheearlvin\oi\ementof  the  sen-.or>  path- 
viA\b  111  the  nvw  coDimi-"Ure  and  in  the  posterior  horn-,  and  columns 
produces  rel  itetl  sensory  ■■vmptonis  whicli  are  w<  ll-nigh  charactenstic 
There  are  usiially  definite  prictn.-all\  coextensi\e  ireas  of  tliermfi- 
aneotlie^ia  and  analgemt,  with  retention  of  the  tactile  benbibilit^  This 
is  sometimes  denominated  the  ayrtngomydic  dt«8ociatton  of  ciitaneoim 
sensation,  and  i*  hi^lil>  important  to  the  dnp^osis  The  patient  fills 
to  <hbtingiiiBh  the  temperature  oi  water  or  objects  bniii);)it  in  contatt 


with  the  skin,  though  rect^izing  contact,  and  may  receive  bnrn!^  in  this 
way  without  experiencing  any  \ta\n.  Tlie  ther mo-anesthesia  may  l>e 
complete  or  partial,  and  is  then  relative  to  the  part  e^iamined  and  some- 
what to  the  patient's  intelligence  {see  Part  I),  Sometimes  heat  is  felt 
as  pain,  or  "  hot "  as  "  cold,"  and  all  possible  variations  of  dt^ree,  and 
confusion  may  be  encountered,  including  well-marked  aniesthesia  dolo- 
n)sa.  The  distribution  of  the  thermo-anesthesia  is  also  significant. 
Rarely  it  may  be  lieniiplegic ;  it  is  seltlom  general.  Ordinarily,  it  in- 
volves the  limbs,  or  portions  of  them,  such 
as  would  be  covered  by  a  glove  or  sleeve,  a 
sock  or  long  stocking.  It  may  be  limited 
to  thoracic  or  aJxlomiiiiil  bands  or  striites 
along  the  limbs.  It  may  l>e  unilateral  <ir 
symmetrical.  In  figure  147  it  is  of  un- 
usual outline,  but  will  be  nuticiil  to 
roughly  conform  to  some  spinal  segments. 
In  some  cases  areas  at  first  discrete  have 
been  observed  to  coalesce  into  anatomical 
cord -territories.  The  mucous  surfaces  are 
similarly  afllected. 

*'     '~  gt!i^s"(B''i™"") "  *"   " "  The  annlt/c>ti<i  may  be  partial  or  com- 

plete, and  usually  conforms  in  outline  in 
a  genera]  way  to  the  therm o-an esthetic  area,  or  it  may  be  more  exton^ive, 
It  embraces  all  tin-  tissues,  so  that  felons,  caries  of  bone,  and  disinte- 
grating joints  may  lie  painless  and  insensitive. 

As  a  general  rule,  tnctile  or  rpicrlfie  nvnxlbmhi  is  perfect.  A  slight 
diminution  of  it  is  not  inconsblent  with  the  diagnosis,  and  its  oblitera- 
tion follows  extreme  invasion  of  the  posterior  columns,  being  then  a 
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part  of  the  absolute  anesthesia  tliat  marks  Eiich  a  lesi[>n.  An  auesthetic 
area  may  tlms  have  a  Iwrder  of  thorino-aiiestheMia  and  aoalgesia,  or  these 
conditions  may  be  found  in  different  jiarts  of  the  Kxly,  in  relation  to 
the  nnionnt  and  distribution  of  the  eoi^  disease.  In  some  cases  and  at 
early  slages  [mins  of  a  tabetic,  nenralgic,  or  burning  sort  are  persistent. 
Other  jatients  complain  of  a.  constant  warm  or  burning  sensation  in  a 
given  region.  As  a  general  rule,  deep  or  protopathic  sensory  features 
are  more  involved  than  the  su]>erfi(>ial  or  epicritic  Thus,  sensitiveness 
of  joints  of  tho  testicle  and  eyeball  is  often  blunted  or  abolished. 

Motor  disturbancee  are  dependent  largely  iijmn  the  invasion  of  the 
anterior  horns  and  the  pyramidal  tracts.  They  are,  iheretbre,  usually 
secondary  in  jxiint  of  time  to  the  sensorj'  symptoms  ^tith  which  they  come 
to  lieussiK'iated.  As  thu  anterior  horn  isinvadetl,  the  associated  muscles 
lose  power  and  their  reflexes  dimlni.sh  and  disupjtFur.  Some  muscular 
atrophjf  is  aintost  alw.iys  present,  and  it  may  reach  a  high  grade.  Its 
distribution  depends  upon  the  part  of  the  cord  involved,  and  may  con- 
form to  many  of  the  typical  spinal  atrophies,  such  as  the  form  of 
Duehcnne-Arjm,  for  which  it  hiw  no  doubt  been  frequently  mistaken. 
It  may  l>e  progressive  or  advance  by  spurts,  and  is  most  common  in 
tlic  up|)er  e.xtremities.  Fibrillarj'  twitch- 
ing and  ntaction  of  dcgtrneration  mark  the 
atrophic  muscles,  as  in  other  muscular 
atrophies  of  spinal  origin,  and  their 
strength  is  reduced  in  pn>]x»rtion  to  the 
atn)]>hy.  \\'hoH  the  gliomatous  process 
invatles  the  lateral  tract,  PjMistic  ieutures 
are  indncttl.  These  may  be  associated 
with  disorders  due  to  involvement  of  the 
anterior  horn,  pnKlucing  the  conditions 
found  in  ainyotro[>hic  lateral  sclerosis,  but 
the  face  is  usually  unaficctcd.  Involve- 
ment of  the  posterior  columns  causes 
atn.\ia  and  iiiccrfinlination.  Tremors, 
cramps,  fihrillalion,  choreoid  movements, 
and  various  muscular  twitchiiigs  are  not 
infre<inenl. 

Trophic  Features. — The  affected  ex- 
tremities, in  addition  to  the  muscular 
atrophy,  often  present  tn>pliic  disturb- 
ances, especially  about  the  digits,  similar 
to  those  in  neuriti.s.  Glossy  skin,  hyper* 
tniphic  nails,  incr<-.ise<l  or  dimitiishcd  |>er- 
spiration,  and  hcr]>etic  and  bullous  eni|>- 
tions  are  enoountercil.  Cuts,  burns,  and 
abrasions  heal  luidly  <<r  tend  to  (termanent 
nlceration.  In  this  way  jwronychia  causes 
the  nails  to  fall.  Kelon  is  nither  com- 
mon, especially  in  the  Morvan  type,  and 

causes  mutilations  <if  the  fingers  by  the  loss  of  several  jihalanges,  un- 
attended, usually,  by  the  slightest  pain.     Perforating  ulcer  is  eneoun- 
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tered  with  some  frequency.  £oib,  absces«es,  and  other  local  infections 
are  not  rare.  They  all  heal  badly,  produce  exteusive  scars,  and  may 
cause  mutilations  and  deformities.  A  thickening  and  haixlcuiug  of  the 
skin,  especially  of  the  fingers,  is  common,  and  variatioiifi  of  Raynaud's 
syndrome  are  often  added. 

The  arthi-opaihies  are  almost  invariably  represented.  Tht'V  affect 
the  spine  by  preference,  and  the  articulations  of  tJie  upjwr  extremities 
more  frequently  than  those  of  the  lower  limbs.  In  some  cases  the 
bones  arc  affected.  They  are  fragile,  readily  fractured,  and  unite  with 
difficulty  and  with  persisting  callous  deformities.  In  a  few  cases  the 
hands  have  been  enlai^d,  as  in  acromegalia,  for  which  this  disease  has 
been  mistaken.  They  have  even  been  found  associated.  The  spinal 
arthropathies  give  rise  to  deviations  of  the  vertebral  column  in  over 
one-half  of  the  cases.  Usually  it  is  a  scoliosis,  but  angular  deformities 
are  not  infre<iueiit.  The  muscular  weakness  may  account  for  some  of 
the  spinal  deformities.  A  deep  cavity  at  the  npjwr  {lortion  of  the 
chest  in  front  has  been  noted  several  times  by  Astie  >  and  Schrader  has 
reported  tv/o  cases  presenting  habitual  dislocation  of  the  shoulder  due 
to  changed  contours  of  the  humeral  head  and  the  glenoid  cavity. 

Vasomotor  aymptoms  are  represented  by  dermographia,  blueness 
or  reilness,  edemata,  and  localized  disturbance  of  jwrs  pi  ration,  especially 
in  the  affected  aRas. 

Unusual  Symptoms. — In  various  rflre  instances  the  following 
unu.sual  and  rather  accidental  conditions  have  been  present,  due  to  the 
special  location  of  the  glioniatous  disease  in  the  [tarticular  case :  Loss 
of  ^hinctcr  control,  sexual  impotence,  su])pre8sion  of  menstruation, 
pupillary  inequality,  narrowing  of  the  palpebral  fissure  and  retraction 
of  the  eyeball,  nystagmus,  facial  paralysis,  hyjxtglossul  paralysis,  optic 
neuritis,  pneumngastric  accidents,  glycosuria,  j)()Iyuria,  and  ]>ronounoe<l 
bulbar  invasion,  producing  a  pmgressiye  bulbar  palsy  and  other  cranial- 
nerve  disablements.  Sucli  cai^cs  are  S(niictinies  de>ignatfd  ai/nnrfobulbia 
(Fig- 152). 

Course. — Syringomyelia  is  a  chronic  malady  of  slow  prc^ressiou 
and  fatal  tt'miinatiou.     it  utten  presents  stationary  |)eriods 


He.  151— llari.lH  mKl  fuol  In  poms  of  stringoiuyrlia  nf  Miirvan'i;  \j\i;  -iKiniiiK.  I.  mmilalloni  of  Iba 

or  even  slight  tcin|M>rary  impi-uveincnt  nuiy  be  notie«.'d,  BuUtar  invasion 
means  early  tcrminatiiin.  It  has  <'xei'cdud  fiirly  vf-.irs'  duration  in 
favorable  ciises,  and  may  be  interrupte<l  by  death  from  i-oneurrcnt  or 
accidental  disease.      Its  logical  terminatiim  is  in  death  by  exhaustion  or 

»"Tlifsedori.ris,"  1M07. 
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by  bulbar  crises.     Ulcerations,  dystrophic  conditions,  or  infections  from 
such  sources  may  induce  a  fatal  termination. 

Clinical  Forms. — The  ordinary  form  has  been  in  view  in  the  pre- 
ceding lines.  One  elinioil  variety  is  furnished  by  Morran'a  disease.  In 
this  form  the  sensor^'  dissociation  is  marked,  especially  in  the  hands  and 
amis,  with  associated  atrophy  and  paresis.  There  are  mutilatioiis  of 
the  fingers  by  successive  whitlows  and  marked  cutaneous  dystrophy. 
Scoliosis  and  arthropathies  are  usually  present.  Zambaco  insisted  that 
this  is  a  form  of  leprosy,  and  Prus '  demonstrated  in  such  a  case  a 
bacillus  closely  resembling  that  of  leprosy.  On  the  other  hand,  Jriffroy 
and  Achard  have  demonstrated  central  cord-cavities  in  Mor\'an's  dis- 
ease, and  this  is  confirmed  l)y  Thomas.'  The  leprosy  idea  can  no  longer 
be  entertained.  In  both  a  peripheral  neuritis  is  common,  and  Pnis 
suggested  that  the  propagation  of  the  leprous  l>acilli  in  the  cord  might 
fiimish  the  irritation  that  incites  the  gliomatosis. 


There  is  more  than  an  accidental  relation  between  syringomyelia 
and  a  wrvical  hjtpciirophic  jtaeht/nu-iihiffitii'.  Urissaud^  insists  that  the 
meningeal  i)pWss  usually  precedes  and  furnished  the  irritation  tliat  aets 
up  the  central  gliomatosis.  It  seems  probable  that  any  permanent  cord 
irritation  may  lead  to  a  secondary  syringomyelia. 

Prognosis. — Tins  outlook  in  any  given  case  is  ultimately  fatal,  but 
the  duration  of  the  disi'iL-«  must  bo  estimated  by  tlic  course  it  is  running 
and  the  portions  of  the  cord  affected.  Bulbar  symptoms  are  extremely 
grave  and  hinibar  inviilvemeiit  is  hardly  loss  so.  The  tendency  to  sta- 
tionary jktIikIs  and  slight  remission  nnist,  however,  be  kept  in  mind. 


"I*. 
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On  the  other  hand,  hemorrhage  in  the  gliomatous  area  is  rather  common, 
and  causes  initial  symptoms,  serious  complications,  and  fatal  effects. 

Diagnosis. — The  diagnosis  depends  upon  the  insidious  develop- 
ment of  the  disease  and  upon  the  combination  of  sensory,  trophic,  and 
motor  disorders.  The  dissociation  of  touch  and  pain  is  well-nfgh  dis- 
tinctive, but  is  occasionally  found  in  tabes,  neuritis,  and  hysteria. 
Usually  it  will  be  neceasary  to  exclude  progressive  muscular  atrophy, 
amyotrophic  lateral  s(?lerosis,  pachymeningitis  hypertrophica  cervicalis. 
Pott's  disease,  cervical  ribs,  locomotor  ataxia,  and  j)eripheral  neuritis. 
Perhaps  acromegalia,  scleroderma,  leprosy,  and  hysteria  may  at  times 
confuse,  but  in  all  these  an  attentive  study  of  the  combinations  of 
symptoms  should  enable  a  diagnosis  to  be  made. 

Treatment  has  proved  futile,  or  nearly  so.  Measures  looking  to  the 
general  well-being  of  the  patient  are  most  advisable.  Locally,  massage 
and  electricity  may  give  slight  help  at  times.  Counterirritation  over  the 
spine  must  be  used  with  caution,  as  it  is  cajwble  of  producing  extensive 
and  rebellious  ulceration.  Surgical  measures  are  likewise  contraindicated 
because  of  the  dystrophic  element  in  the  affected  parts.  The  patient 
must  be  warned  to  avoid  the  ever-present  danger  of  burns  and  infec- 
tions, against  which  he  is  no  longer  guarded  by  normal  sensibility. 
Muscular  strain  may  precipitate  hemorrhage  into  the  gliomatous  tissue, 
with  very  serious  or  fatal  results.  For  the  neuralgic  pains  and  occa- 
sional cramps  various  analgesic  and  quieting  remedies  may  be  employed, 
but  with  preference  for  the  milder  and  habit-free  drugs.  Warm  baths 
and  hot  applications  usually  answer  the  purpose. 

PRCXiRESSIVE  MUSCULAR  ATROPHIES  PRESENTING  LESIONS  OF 

THE    SPINAL  GRAY  MATTER. 

All  progressive  muscular  atrophies  may  be  divided  into  those  in 
which  (1)  lesions  of  the  spinal  gray  matter  are  found,  and  (2)  those  in 
which  no  such  changes  are  discoverable  by  our  present  means  of  investi- 
gation. It  mav  at  once  be  admitted  that  this  division  is  arbitrarv  and 
probably  temjK)rarv.  It  is  not  unlikely  that  many  members  of  the 
second  group  will  eventually  be  found  in  the  first.  The  present  con- 
ception of  the  integral  character  of  the  lower  motor  neuron,  embracing 
the  spinal  pyramidal  cell,  its  peripheral  prolongation,  and  the  muscular 
organ  under  its  motor  and  trophic  domain,  is  inconsistent  with  the  idea 
that  the  so-called  muscular  dystrophies  or  idiopathic  muscular  atrophies 
are  independent  of  disturbance  in  the  spinal  gray.  For  pur}>oses  of 
convenience  they  will  he  separately  describe<l,  though  every  gradation 
is  found  from  first  to  last,  and  even  a  single?  case  may  present  several 
of  the  varieties  at  one  or  in  successive  pericxls. 

Duchenne,  followed  closelv  bv  Aran,  in  1849  and  18o0  described 
a  progressive  muscular  wasting  without  sensory  disturbance,  which  they 
called  progressive  muscular  atrophy  and  thought  it  a  disease  of  the 
muscles.  Cruveilhier,  in  1855,  recognized  it  as  a  spinal  disease,  and 
Lockhart  Clarke  first  limited  the  lesion  to  the  anterior  spinal  gray 
matter.  Charcot  still  further  differentiated  the  lesion  and  |K)inted  out 
its  dependence  ujKm  degeneration  of  the  ganglion-cells  of  the  anterior 
horn.     Ijater  on  Charcot  distiniruished  a  variety  of  progressive  nnis- 
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cukr  atrophy  in  wliich  the  lateral  tracts  were  also  d^eDerated,  and 
called  it  amyotrophic  lateral  scleral.  The  first  variety  is  now  called  by 
French  writers  DucheiDie- Aran's  dtsfoae,  the  second,  C/uireo^s  dieea»e. 
Of  late,  some  writers,  notably  Marie,  have  tended  to  deny  the  existence 
of  the  Duchenne-Arjintj'jie  in  toto.  Others,  as  Gowers,  insist  that  both 
tlie  Dnclienne-Aran  type  and  the  t\pe  of  Charcot  are  identical,  only 
varying  as  the  lateral  tracts  or  the  anterior  gra^ — that  is  as  the  upjKr 
or  lower  motor  neurons — are  first  or  mo^  degenerated  Gowers  states 
that  he  has  never  seen  a  case  in  which  leHion«  in  both  spinal  regions 
could  not  be  detectetl,  and  cases  presenting  lesions  confined  absolutely  to 
the  anterior  gray  no  longer  appear  in  current  literature  Many  cases 
foniierly  classed  with  the  Duchenne-Aran  tjpe  were  doubtless  tlHtse 
of  mnltiplc  neuritis,  syringomyelia  Charcot's  di«ea'-e  and  the  so-called 
idiopntliio  niuscniur  atrophies  to  be  later  de-cnbed  ^\  e  raav  therefore, 
properly  discard  many  of  these  conflicting  terms  ind  speak  of  pn^res- 
sivc  muscular  atrophy  with  or  without  cord  lesion« 

Attention  is  now  tlirected  to  the  first  Mtrt  which  embraces  conditiona 
variously  called  spinal  progrettmve  museidm  atiophy  wwhruf  palsy, 
chronic  jtoliomydilis,  amyotrophic  lateral  w/aokm  atrophia  musctUaris 
proffrcsMva  spinalis,  Dudiennt's  disease  and  Chat  cot  a  disease 

Etiology. — Progressive  spinal  mnsonlar  atrophy  is  practically  a  dis- 
ease of  adnlt  life  occurring  between  the  affpi  ot  tnent)  five  and  fifty,  but 


Fig,  iw. 


irolroi*ic  I 


l>  (Miris). 


it  may  appear  earlier  or  Inter,  It  is  somewhat  more  frequent  in  men  than 
in  irwiirii.  Direct  inheritance  is  verj'  nirc,  but  a  neuropathic  tendenty 
can  iiccasioimlly  be  traced.  It  has  i)een  iiotc<1  as  following  various 
alli'ped  vague  caiiws,  such  as  anxiety,  overwork,  exposure  to  cold,  con- 
eussiim  of  the  s]iinc,  syphilis,  and  various  infectious  and  s<'ptii'emie  states. 
Its  fipiienrancc  years  after  an  anife pdinmydilis  has  Imh-u  iilrendy  indicnled 
under  that  caption.  A  close  in(|uiry  will  sometimts  detect  a  historj-  of 
synipioms  antctlating  the  allege<l  cause.  There  can  Iw  little  doubt  that 
at  least  in  s<>iin'  instances  it  is  an  e.\pressionof  tcnitological  defect  in  the 
motor  and  tnipliir  |H>rti<>ns  of  the  central  ap|innitns,  and  constitutes  a 
primordial  short<'i>niing  by  winch  these  parts  reach  an  early  di-atli. 
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Morbid  Anatomy.-:— The  lesions  of  jirogressivc  spinal  muscular 
atrophy  embrace  in  rare  cases  the  entire  motor  field  of  the  neirous 
apparatus  from  cerebral  cortex  to  nuiscular  nerve-eudings,  and  include 
the  muscles  themselves.  Both  upper  and  lower  motor  neurons  in  their 
entirety  are  destroyed  by  a  degenerative  process.  IToUowing  the  patholog- 
ical rule  that  a  neuron  degenerating  from  toxic  cause  or  involution  first 
shows  changes  in  its  peripheral  portion,  the  upper  motor  segment  may 
present  alteration  only  in  the  pyramidal  fibers  of  the  cord.  This  may 
reach  the  medulUj  and,  as  a  rule,  does  not  extend  into  the  [xxluncles, 
capsule,  and  cortex,  thougli  it  may  do  so.  In  the  lower  neuron  the  de- 
generation is  probably  at  first  peripheral,  but  in  all  cases  that  reach  a 
marked  development  the  cells  of  the  anterior  gray  are  found  degener- 


ivglon  (M.rie). 


ated.  Attending  tins  we  have  mui^oular  atrophy,  with  fibroid  and  fatty 
changes  pud  degeneration  in  the  motor  fibers  of  the  nerve-truiiks,  limited 
shar[ily  by  the  anatomical  relations  of  the  diseased  eord-elements. 

In  the  cord  the  ffrny  subaUinee  of  the  anterior  bonis  shows  atrophy. 
The  ganglion-cells,  many  of  which  usually  have  disappeared,  are  wasted 
and  degenerated,  and  there  is  a  general  shrinking  of  all  the  nervous  ele- 
ments of  the  horn.  The  vhite  substance  of  both  the  direct  and  crossed 
pyramidal  tracts  shows  sclerotic  degeneration.  This  process  is  not 
Btrictiy  confined  to  them,  but  usually  involves  the  anterolateral  tracts  to 
a  lesser  degree,  and  may  invade  the  lateral  limiting  layer.  This  is  espe- 
cially the  cnse  in  the  upper  dorsal  and  cervical  regions.  The  columns 
of  Goll  sometimes  show  slight  changes,  apjiarcntly  due  to  the  shrinking 
of  the  myelin,  and  not  to  an  active  degeneration.     The  lesions  of  the 
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anterior  citrniia  are  generally  most  pronounced  alwive  the  dorsal  r^ion, 
but  the  iiivoivetnont  of  the  crossed  jtyramidal  tracts  extends  to  the  lowest 
conl-levela.  Similar  changes  may  be  traced  through  the  medvUa,  both 
in  the  gray  matt<'r  below  tlie  fourth  ventricle  and  in  the  pyramidal 
tracts  above  the  decussations.  These  latter  may  mount  through  the 
pedunciea  and  iiUetiuU  capauleti  to  the  pyramidal- cell  layers  of  the  cortex, 
and  there  a  cellular  degeneration,  identical  with  that  in  the  spinal  gray, 
may  occasionally  be  encountered. 

The  muac/en  are  pale  and  fatty,  and  under  the  microscope  present 
various  changes.  The  fibers  may  l>e  narrowed,  with  striffi  poorly 
marked  or  less  frequent  than  in  health,  or  more  frequent  and  deeply 
marked,  showing  a  ten<]ency  to  fissuration.  The  striation  may  entirely 
disappear  in  fatty  granulations,  and  distinct  globules  or  the  empty  sar- 
colemma  sheaths  may  alone  remain.  Longitudinal  striation  sometimes 
develops,  and  the  transverse  markings  may  later  disappear.  The 
nerce-trun/ai  often  contain  degenerated  fibers,  which  can  be  traced 
through  the  anterior  spinal  roots  to  the  anterior  horns.  All  tlicse  cen- 
tral and  peripheral  cliunges  vary  in  dt^ree  in  ditferent  cases,  and  inter- 
mediate instantvs  are  becoming  more  and  more  frequently  noted  in 
which  the  mnsc^les  or  the  nerve-endings  or  the  anterior  comnal  ceils 
show  preiMinderating  changes.  Only  the  most  approved  technic  can 
be  relied  upon  to  determine  minor  abnormalities. 


Symptoms. — The  \-arious  t>-pe3  of  spinal  mnseular  atrophies  and 
the  confusion  that  has  arisen  over  them,  us  well  as  the  symptoms  in 
various  eases,  are  referable  t«  the  vertieal  extent  of  the  lesions  and 
the  varying  intensity  of  the  process  at  different  levels.  It  must  at 
once  be  evident  that  if  the  degeneration  falls  first  on  the  lower  neuron, 
flaccid,  atonic,  atrophic  jwralysis  will  appear  in  the  periphery.  On  the 
other  hand,  if  the  upj«r  neunm  he  |»rim!irily  afl'eetiHl,  the  jiaralytic 
etate  will  Ih-  spiustic  and  the  tonic  atrojihy  will  W  marked  hy  rigidities. 
All  degrees  Ix'tween  these  extremes  are  emiimitcriHl  in  practice.  Flac- 
cidity  may  1m'  pn'sent  in  the  upiM-r  and  s[>asticity  in  the  lower  cxtrem- 
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itiea  in  the  same  oasp.  Involvement  of  the  upper  iieunm  can  only  be 
evidfnced  tliroiigh  the  lower  in  the  way  of  increased  reflexes  and  sjmjs- 
ticity.  If,  then,  the  lower  neuron  leads  the  upper  in  the  degeiienitlve 
course,  the  latter  can  not  prodnoe  its  signs.  Again,  the  degenerutive 
process  falls  by  preference  on  the  cer\ical  cord  and  manifeBts  itself  in 
the  upper  extremities  tirHt.  Thence  it  tends  to  extend,  and  eventually 
reaches  the  cranial  nuclei  in  the  bulb,  inducing  a  progressive  bulltar 
palsy.  In  other  cases  the  higher  levels  arc  first  afFeeted,  presenting 
bulbar  palsy  or  ophthalmoplegias,  and  the  downward  extension  of  the 
disease  may  be  cut  short  at  any  point  by  pneumogastric  accidents. 
Lubiolinguopliurjngeat  paralysis  or  bulbar  palsy  is  apparently  identically 
tlie  same  disease  first  affecting  the  bulbar  centers.  It  is  also  variously 
combined  witli  the  spinal  forms.     (See  page  157.) 


The  muecular  airophtf  awl  ireaJcnean  usnnlly  ot)me  on  tf^tlier  and 
progress  equally.  In  the  great  majority  of  cases  wasting  ap|3cars  first 
in  the  radial  half  of  the  hands,  sometimes  first  in  one  iiand,  sometimes 
in  both  hands  at  once.  In  iUiolhiT  gii>np  of  cases  the  shouIder-nuisL'les 
are  first  afllflcd.  In  the  huiids  the  <lisease  ordinarily  affects  first 
tlie  thi'nar  muscles.  It,  lli<'i-el"rc,  apixar-s  to  elect  those  muscles  which 
show  the  highest  <lit1crciitiatii>n  of  function  and  which  reprcwnt  the 
latest  motor  a^Hpiircmcnts  in  the  evolutionary  scale, — namely,  cin-um- 
duction  of  the   npper  limb  and  the  op]>osition  of  the  thumb  to  the 
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lingers.  If  the  morbid  process  be  one  of  involution,  we  might  naturally 
expect  such  a  program.  It  results  in  flattening  the  palm,  and  the 
thumb  falls  back  into  the  same  plane  with  the  other  digits,  producing 
the  "ape  hand"  (Fig.  156).  The  interossei  and  lumbricales  are  also 
affected,  and  again  most  on  the  radial  side  of  the  hand.  Furrows 
between  the  metacarpals  mark  the  loss  of  the  small  muscles,  and  the 
integument  hiuigs  loose  and  redundant  with  numerous  folds  and 
wrinkles.  The  bones  are  entirely  denuded  of  mu.'^iilar  covering  in 
severe  cases.  A  persistence  of  subcutaneous  fat  sometimes  obscures 
the  muscular  atrophy.  In  late  ca.tes  there  is  a  marked  tendency  to 
clawinfT  of  the  lingers,  from  the  involvement  of  the  small  muscleB,  so 
that  the  first  phalanges  are  extende<l,  the  second  and  third  sharply 
flexed  (Fig.  156).     They  may  be  rigidly  and  spastically  fixed,  all  vol- 


untary motion  di'stniye<l,  and  passive  motion  much  liniitwl.  The  mus- 
cles <»f  the  forearm  suffer  next,  or  they  may  escajM"  for  a  time  and  the 
sliouUIer-muscles  wa^tc  first.  In  other  ciises  the  miiwiles  of  the  neck 
are  first  involved,  iind  then  those  of  the  upper  extn-mity,  or  the  wasting 
may  even  develop  first  in  the  legs  or  buttocks.  Muscles  like  the  pectoralis, 
deltoid,  and  triii)ezius,  which  have  different  associations,  and  receive  their 
inner\iition  from  different  spinal  levels,  may  waste  in  corresponding  por- 
tions. It  thus  happens  that  the  upi)cr  portion  of  the  trajjczius  is  fre- 
quently spared  until  lute  in  the  disea.se,  as  it  is  controlled  by  the  spinal  ac- 
cessor>'.  .Again,  it  may  suffer  early.  The  muscles  of  the  back  are  among 
those  early  invaded,  and  thosfs  of  the  scapula  are  commonly  first 
affected,  aHowing  corresponding  displa<'ements  of  this  Ixtne  and  limit- 
ing the  use  of  the  arm.  The  thoracic  muscles  are  also  involved, 
imiwiring  respiration,  and  if  the  abdominal  groups   snffer,  breathing 
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may  become  purely  diaphragmatic.  Wasting  in  the  1^  is  much  less 
common  and  is  usually  less  in  degree,  though  atrophy  may  here  first 
show  itself.  In  the  same  way  the  face  escapes  for  a  time,  or  the  dis- 
ease may  commence  in  the  bulbar  nuclei,  and  labioglossopharyngeal 
palsy  may  be  the  first  step  toward  generalized  progressive  muscular 
atrophy.     Finally,  no  voluntary  muscle  may  escape. 

The  muscular  wasting  and  loss  of  power  result  in  corresj)onding 
changes  of  contour  and  position  deformities.  The  patient  may  be 
unable  to  hold  the  head  erect.  The  uncovered  acromium  renders  the 
shoulder  angular.  The  claw-hand,  the  scoliotic  spine,  the  displaced 
scapulae,  and  the  distorted  chest  manifest  the  unsupported  skeleton. 
The  characteristic  of  the  atrophy  is  its  gradual  invasion  of  a  muscle 
fiber  by  fiber,  commonly  preceded  by  fibrillary  twitchings.  These 
twitchings  are  sometimes  decidedly  exaggerated,  causing  arhythmic  jerk- 
ing movements  of  the  hands  and  arms  or  twitchings  of  facial  muscles. 
The  reflexes  may  be  either  alx)lished  or  more  commonly  increased  in 
activity.  Early  and  rapid  wasting  is  often  marked  by  diminution  and 
even  extinction  of  the  reflexes  in  the  affected  muscle ;  but,  again,  there 
is  often  early  rigidity  and  marked  myotatic  irritability,  which  last 
throughout  the  disease  and  persist  even  when  the  muscles  are  much 
wasted;  or  reflexes  at  first  exaggerated  may  disappear.  The  reason  for 
this  variability  has  been  already  indicated. 

In  the  lower  extremities,  however,  it  is  the  rule  that  the  reflexes  are 
augmented  and  spastic  disturbance  of  a  paraplegic  sort  is  commonly 
found  unless  the  atrophy  begins  in  the  lower  members.  This  gives  rise 
to  the  spastic  gait  often  marked  by  clonus  and  dragging  footsteps.  The 
rigidity  may  show  itself  by  the  fixity  of  position,  even  when  the  patient 
is  seated  op  in  bed.  The  legs  tend  to  extension,  the  arms  to  demiflexion, 
and  the  hands  are  held  iu  the  negative  position,  midway  between  pro- 
nation and  supination.  The  sphincters  are  seldom  affected.  An  exces- 
sive Jaw-/(ri  can  soinetinies  l>e  elicited,  and  implies  bulbar  extension  of 
the  disease.  The  rufxtneous  reflexes  are  normal  so  long  as  their  muscles 
survive  the  atrophic  invasion. 

The  bidbdr  symptoms  of  the  disease  correspond  to  those  of  bulbar 
palsy  (^see  p.  1^)7).  Fibrillary  twitchings  about  the  mouth  and  eyes 
and  in  the  tongue  are  followed  by  wasting,  and  the  characteristic  facial 
expression  is  develoj)ed.  In  advanced  cases  the  oi)en  mouth,  the 
druling  saliva,  the  difficulty  of  deglutition,  t\w  nasal  voice,  and  the 
pneuniogastric  palsies  only  too  j)lainly  indicate  the  upward  extension  of 
the  disease  and  the  critical  condition  of  the  patient.  The  pharA^ngeal 
reflex  usually  persists  as  long  as  the  pharyngeal  muscles  havx'  j)ower  to 
act.     The  mind  is  not  disturbed. 

The  eierfricd/  resj}onse  in  nerves  and  muscles  is,  as  a  rule,  (juantita- 
tively  reduced  for  both  currents,  and  finally  extinguished.  In  a  rough 
w^ay  it  is  proportionate  to  the  amount  of  muscular  fiber  present.  In  most 
instances  the  reaction  of  degeneration  is  found  in  a  few  muscles,  or  any 
variation  of  it  may  be  presented. 

Sensihilitj/  is  j)raetirally  intact.  In  som<^  instances  there  is  complaint 
of  dull  pains  at  or  before  the  onset  of  atroj)hy,  and  vague  feelings  of 
weakness,  fullness,  and  formicaticm  may  be  mentioned  during  the  disease. 
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The  paralytic  and  wasted  limbs  are  usually  cold  and  the  circulation  is 
jx)or,  but  trophic  disturbance  in  the  skin,  perforating  ulcers,  arthrop- 
athies, and  bedsores  are  unknown.  The  visceral  functions  are  not 
notably  impaired. 

Varieties. — The  chief  varieties  to  be  distinguished  are  :  First,  cases 
marked  by  flaccid,  atonic  atrophy,  which  reaches  an  extensive  degree, 
usually  first  appetiring  in  the  small  muscles  of  the  hands, — the  Duchenne- 
Aran  type  ;  second,  cases  marked  by  similar  wasting,  but  less  in  degree, 
and  presenting  tonicity,  rigidity,  and  increased  reflexes  from  the  first, — 
amyotrophic  lateral  sclerosis,  or  Charcot's  disease  ;  third,  an  intermediate 
variety  with  only  slight  muscular  wasting,  but  with  great  weakness  and 
with  spasms  and  retained  reflexes ;  fourth,  the  variety  beginning  as  a 
labioglossopharvngeal  paralysis,  an  ophthalmoplegia,  or  some  bulbar  palsy. 

Course. — These  spinal  muscular  atrophies  may  commence  in 
various  ways  and  first  invade  any  portion  of  the  cord  or  the  bulb. 
The  clinical  course  varies  accordingly.  It  is,  however,  progressive, 
and  may  terminate  in  a  few  months  or  a  year,  or  consume  twenty  or 
thirty  years  in  its  evolution.  Apparently  stationary  periods  in  the 
protracted  cases  are  not  uncommon,  but  the  logical  termination  in  all  is 
death  from  cardiac  or  respiratory  failure.  Intercurrent  disease,  espe- 
cially acute  infections  and  jwirticularly  pneumonia,  are  badly  borne  and 
frequently  end  life. 

Dia^noBis. — In  fully  developed  cases  of  the  spinal  progressive 
atrophies  the  diagnosis  is  usually  not  difficult,  but  a  differentiation  from 
the  so-called  kUopathie  muscxUar  atrophies  of  the  next  section  may 
sometimes  be  impossible.  We  rely  upon  the  presence  of  fibrillary 
twitching,  increased  reflexes,  if  only  in  the  legs,  and  the  reaction  of 
degencRition  in  at  least  some  of  the  muscles,  to  indicate  the  spinal 
location  of  gross  changes.  These  cases  usually  begin  in  adult  life  and 
show  no  parti(!ular  family  history  ;  the  second  group  usually  begin  in 
childluKKl  and  are  frequently  familial.  The  spinal  varieties  select  the 
muscles  of  the  hands,  shoulders,  or  lips  first ;  the  idiopathic  varieties 
commonly  spare  the  hands  at  first  and  may  select  the  humeral  muscles 
or  the  pen)neal  group  first,  and  are  frequently  marked  by  pseudohyper- 
trophies,  esiK»cially  of  the  calf,  glutinil,  and  scapular  muscles.  J/wfti- 
ple  nenntls  onlinarily  affects  all  four  extremities  and  can  be  traced  to 
some  comi^etent  infection  or  {)oisoning.  In  it  the  sensory  symptoms  are 
prominent  from  the  first,  while  they  are  slight  or  absent  in  spinal 
myopathies.  St/rinf/omt/rlla  may  produce  a  local  atrophy,  but  has  its 
distinctive  index  in  the  dissociation  of  cutiuieous  sensations  and  the 
usual  presence  of  arthropathies  and  other  trophic  disorders,  besides 
usually  being  unsymmetrical.  Multiple  arthritis  is  sometimes  marked 
bv  extreme  nuiscular  atro])hv.  Here  we  have  the  earlv  historv  of 
articular  disease  and  the  continued  existence  of  arthritic  mi.^chief. 
The  wasting,  too,  is  usually  on  the  proximal  side  of  the  joints,  thus 
sparing  the  small  nuiscles  of  the  fingers.  It  is  as  likely  to  appear  in 
the  lower  as  the  upj)er  extremities,  is  rarely  accurately  bilateral,  and 
affects  first  aii<l  priiiciiwdly  the  joint  extensors.  The  reflexes  may  be 
in(Teas(Kl,  if  not  inhil)ited  by  pain  or  ankylosis,  and  the  faradic 
irritability  is  usually  increa.sed.      Transrerse  myelitis  is  limited  distinctly 
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by  an  upper  border  of  sensory  and  anatomically  corresponding  motor 
disturbance.     The  onset  and  clinical  history  are  acute. 

Progrnosis. — ^The  prognosis  is  always  grave,  and  in  proportion  as 
the  disease  tends  to  invade  the  bulb  death  is  imminent.  Intercurrent 
affections  present  more  than  their  proper  danger. 

Treatment  is  practically  futile,  but  should  none  the  less  be  consci- 
entiously instituted.  The  continuous  use  of  nitrate  of  strychnia,  as 
recommended  by  Gowers,  in  increasing  dose,  for  long  periods  of  time 
by  the  hyjM>dcrmic  method  should  be  faithfully  tried.  Beginning  with 
^  grain,  three  times  a  day,  the  dose  may  be  gradually  increased^ 
under  proper  supervision,  to  -^  grain  at  a  dose  and  even  to  \  grain 
in  some  cases.  The  application  of  the  thermocautery  to  the  back, 
the  careful  use  of  exercises,  massage,  and  electricity  to  the  muscles,  and 
endless  attention  to  the  general  health  and  the  j)rocesses  of  nutrition  and 
elimination  may  prolong  life.  The  danger  of  clioking  to  death  or  of 
inducing  an  aspiration  pneumonia  when  the  pharynx  is  involved  must 
be  borne  in  mind.  It  is  to  be  hoped  that  some  product,  perhaps  of 
biochemistrj',  may  be  discovered  that  will  maintain  vitality  in  the  de- 
generating motor  apparatus  and  postpone  the  involutional  changes  of 
the  disease. 

PROGRESSIVE  MUSCULAR  ATROPHIES  NOT  MARKED  BY  STRIKING 

HISTOLOGICAL  CORD-LESIONS. 

The  view-point  regarding  a  group  of  clinical  forms  that  have  in 
common  the  feature  of  progressive  muscular  weakness  and  atrophy, 
often  associated  with  hypertrophy  or  pseudohypertrophy  of  some  mus- 
cles, has  altered  markedly  during  the  past  few  years.  When  it  was 
first  found  that  such  cases  presented  no  spinal  lesion,  they  were  termed 
profp^CHshe  muscnhir  dydroplties  by  Erb,  and  ]>rimitiir  prof/rexttii'e  myopa- 
OriC'S  l)v  Charcot.  A  variotv  of  forms  were  described  bv  different 
observers,  whose  names,  unfortunately,  became  associated  with  and 
served  to  fix  these  variations,  which  are  now,  following  Erb,  Brissaud, 
Sachs,  and  others,  groujx'd  under  a  common  head.  Writers  also  refer 
to  the  pseud  oh  iiitertraphic  form,  the  brachial^  faciosca pulohumera  I,  pelvic, 
and  peroneal  types,  as  hypertrophy  prevails  or  the  atrophy  is  most 
pronounced  in  the  various  indicated  regions.  As  material  has  accumu- 
lated, transition  forms  have  been  encountereil  with  increasing  fre- 
quency. Two  or  more  of  the  foregoing  types  have  been  found  in 
the  siime  patient  or  in  members  of  the  siime  family.  What  is 
more  iinix)rtant,  the  same  family  has  presented  cases  of  progressive 
muscular  atrophy  of  the  spinal  form  and  also  of*  the  so-called  idiopathic 
muscular  variety  in  one  or  in  succe(Kling  generations.  Again,  there  is 
an  increasing  number  of  observations  going  to  show  that  in  the  so-eallcKl 
myopathic  eases  the  spinal  gray  is  not  absolutely  normal.  A  much 
larger  series  of  observations  discover  changes  in  the  muscle  nerve- 
endings  or  in  the  ]>eripheral  extremities  of  the  lower  neurons.  The 
so-calUxl  ]>eroneal  or  neurotic  type  furnishes  an  intermediate  iorni 
between  the  spinal  and  the  alleged  purely  muscular  varieties.  This  is 
clinically  indici.ted  by  the  fibrillar  twitchings,  the  reaction  of  degenera- 
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tion,  the  relation  of  the  muscular  dystrophy  to  certain  spinal  segnient^s^ 
and  the  functional  relation  of  the  affected  muscles.  Yet  similar  seg- 
mental and  functional  outlines  are  presented  by  all  cases.  This  alone 
compels  an  acknowledgment  of  the  spinal  factor.  An  attentive  and 
intelligent  study  of  any  given  case  will  usually  show  the  features  of 
several  of  the  so-called  t}'pes  and  serv^e  to  prove  their  essential  identity. 
The  upper  spinal  levels  or  the  musculature  pertaining  to  the  upper 
spinal  segments  are  first  invaded  in  some ;  in  others,  the  lower  portion 
of  the  cord  first  manifests  the  disease. 

If  any  significance  is  attached  to  the  autonomy  of  the  lower  motor 
and  trophic  neuron,  it  will  l>e  imj^ssible  to  consider  the  cell-body  in  the 
spinal  horn  as  above  reproach  when  its  axonal  prolongjition  shows  de- 
genenitive  changes,  or  when  its  trophic  control  is  perverted  or  destroyed. 
At  present  such  change  in  the  cell  may  be  called  dynamic  or  functional 
when  no  morphological  alteration  can  be  discovered,  but  the  pertinent 
fact  remains  that  actual  changes  appear  in  some  instances,  and  the  prob- 
ability is  strong  that  improved  technic  will  discover  them  in  all.  Dog- 
matism, here  as  elsewhere,  is  not  allowable,  and  the  very  interesting  re- 
ports of  Leonowa  ^  and  Petren  ^  on  aneucephalic  and  amyelic  conditions, 
attended  by  full  muscular  development,  prove  at  least  an  embryonic  in- 
dependence between  muscle  and  nerve-cell.  Sainton '  has  found  well- 
marked  changes  in  the  spinal  conl  in  the  neurotic  form,  and  Abadie  and 
Denoyes,*  in  a  typical  pseudohyjiertrophic  case,  obtained  the  electrical 
reactions  of  degeneration  that  are  supjx>sed  to  be  a  i>art  of  spinal  and 
nerve  disintegration.  Indeed,  as  before  insisted,  every  gradation,  from 
j)rogressive  spinal  muscular  atrophy  to  cases  only  showing  muscular 
changes,  can  be  adduced.  Some  observers,  however,  insist  that  the 
spinal  changes  are  secondary-  to  the  muscular  atrophy,*  and  well-exam- 
ined cases  still  fail,  in  some  instances,  to  present  any  demonstrable  cord 
variation,  even  when  the  clinical  tyj)e  suggests  the  spinal  variety  of 
disease. 

These  miisctdur  atrophies,  to  adopt  that  term  for  convenience  only, 
have  in  common  a  familial  tendency.  They  often  appear  in  several 
members  of  a  given  family  or  iu  blood-relations  of  the  same  or  different 
generations.  While  they  may  appear  at  any  age,  they  show  a  marked 
tendency  to  (x»cur  in  the  early  years  of  life,  and  conunonlv  affect  the 
roots  of  the  extremities  rather  than  their  distal  ends.  They  are  almost 
always  unmarked  by  changt»s  of  sensibility,  by  fibrillar  twitch ings,  and 
by  the  electrical  reactions  of  degeneration. 

Etiologry. — Kegjinling  the  ciuisation  of  these  progressive  myoj>athic 
atrophies  very  little  can  be  j>ositively  stateil.  Their  apjx^imnce  in  sev- 
eral members  of  the  siune  family  or  in  s(»venil  memb(»rs  of  succeeding 
generations,  their  interchangeability  of  form,  their  propagation  by  the 
females,  their  apjK»aniiu*e  during  the  agi»  of  active  growth  and  at  de- 
velopmental ejHK'hs  of  life,  stamp  them  as  her(Mlitar>',  familial,  and  ein- 
bryonlr.  Meek  has  demonstrated  that  new-born  animals  possess  many 
more  muscle  fibers  than  adults,  as,  for  instanet%  in  the  biceps,  and  Pick* 

»  "Noiiv.  I<M.i,.  .K-  i:i  Siipi't.,"  June,  1899.         '  Ihui.,  Aur.,  IIKX). 

s  "  NeuroloR.  ( Vuimlhi.,"  ll>,  S.  218.  *  "  Virchow's  Archiv,"  Bd.  151,  S.  438. 

6  Pick,  **  iKMitHcli.  Zeit.  f.  Nervenh.,''  Bd.  xvii,  1900.  •  Pick,  loe.  cit. 
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suggests  that  in  some  instuiices  tliia  natural  disuppeumiice  of  muscle 
fitiera  raav,  from  prenatiil  or  otber  t-nuso,  exixied  pliysiolc^cal  limils  and 
protlure  progressive  dj-stmphv.  The  flabby  and  wastt-d  muscles  of  old 
age  may  be  in  part  line  to  a  siniiliir  caiiae.  Affe. — ^Tlie  great  majority 
of  eases  appear  liefoj-e  puberty  is  established,  with  especial  frequency 
during  the  second  dentition  and  at  pubescence.  Others  are  first  mani- 
fest during  adolescence,  from  eighteen  to  twentj'-six  years  of  age ;  and 
B  rapidly  diminisliing  series  la  encountered  later  in  life.  It  sometimes 
hapjx'ns  that,  appearing  at  adult  years  in  one  generation,  the  myopathy 
follows  in  early  childhood  in  the  next.  As  males  are  rendered  impo- 
tent by  the  disea'*,  its  transmission  necessarily  falls  to  those  females 
of  the  family  who  escape  and  reach  maturity,     in  addition,  bm/g  seem 


more  frequently  affected  than  ffirls.  Apixwring  commonly  during  the 
years  of  childhood,  it  often  follows  the  diseases  jieculiar  to  that  period 
of  life,  but  it  is  difficult  to  assert  tlieir  cttuautivc  activity.  In  some 
cased  diphtheria  has  seemed  t^j  lead  to  it;  in  others  it  has  followed 
exposures  to  cold,  slight  injuries,  and  infectious.  Given  a  neuron 
feebly  endowed  with  enduring  qualities,  it  is  not  improbable  tliat  any 
condition  ca]iable  of  reducing  the  general  health,  or  any  tosic  state  may 
act  upon  it  with  unusual  virulence. 

Morbid  Anatomy. — The  muHeie*  show  various  morphological 
changes,  depending  upon  the  presenrc  of  liypertrophy,  pseudohyjter- 
trophy,  or  atrophy, — the  fiiuil  and  logical  end  fur  all  t  lie  affected  nmscles. 
The  sarcode  elements  may  be  hypertrophied  or  atnipliiwi.  Enlarged 
fibers  may  be  found  in  a  ma.'is  of  greatly  wasted  niiiHcular  tissue.     There 
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is  round-cell  mfiltmtioii,  vacuolation,  splitting,  division,  and  longitudi- 
nal striation  of  musclc-fibere,  with  hi'perplaiaia  of  connective  tissue  and 
an  increase  in  fat  that  may  reach  the  highest  depree  of  lipomatosis. 
The  early  changes  consist  of  increase  of  connective  tissue,  possibly 
some  muscular  liypertrophy,  then  muselc  atrophy  and  fatty  infiltration. 
What  appears  clinically  as  a  large  muscular  mass,  in  some  instances  is 
found  to  be  a  nmrke<lly  li]H>matous  structure  almost  <levoid  of  muscular 
fibers. 

Von  Babes  ^  has  fi)nnd  the  muscle  nerve-jAaieii  inideveloped  and 
degenerated,  Heubner,  Striini|)ell,  and  Mariner<«  have  described  the 
pet-ipheixd  iienm  as  degenerated  in  the  peroneal  or  leg  tj'pe  of  the 
disease ;  the  muscles  and  the  anterior  pyramidal  cells  of  the  con!  were 
also  iuvolv<-d.  Hoppe  has  found  similar  changes  in  the  facioscapulohu- 
meral variety.  Sachs  and  Brooks  *  have  obserx'ed  universal  shrinkage 
of  the  posterior  root  ganglion  cells  in  one  case.  To  ordinary  reagents 
the  ner^•es  and  pyramidal  cells  usually  react  in  a  normal  manner,  but 
the  finer  tcchnic  of  recent  years  is  likely  to  determine  changes  in  both. 


Symptoms. — The  mort  striking  symptoms  deiH'ud  u|>on  the  fkanga 
of  {tmliiiti-  in  muscles  and  their  loss  of  stri'ngtli.  These  are  variously 
combiiKsl  in  dillen'nt  cases.  We  will  first  take  them  up  in  systematic 
onliT,  and  finally  group  them  in  des<'ribing  the  common  ty|M^s  of  the 
dis<'ase.  The  miioputhh  j'livk*  dejH'nds  nixrti  the  [lan'sis  of  the  facial 
muscles.  The  fatv  presents  a  vacnons,  sleepy,  inert  expre.ssiou,  and 
fails  to  adei|iiately  show  forth  the  lively  emotions  that  may  actuate  the 

'  •JjiNiiiuii.i-  Jl.il.,  ■  AiiK..  If'J-l.      »  "Aiiu-i-.  .lour.  M«l.  Si'itiiw-s."  July,  IDOL 
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patient.  The  brow  is  smooth,  and  the  frraitalift  is  unable  to  assist  in 
raising  the  thin  and  drooping  eyelids.  The  wasting  of  the  eyelid  mus- 
cles  may  give  the  eyeliall  a  false  api)earanoe  of  prominence  and  t-ause  a 
ha^^rd  expression.  The  lower  lid,  from  the  laxity  of  its  tissues,  oflen 
tends  to  droop.  Tlie  cheeks  and  lips  are  flaccid,  and  the  lower  portjon 
of  the  face  droop-i  from  the  Ixnies.  The  eyes  can  not  be  firmly  closed 
nor  tlie  lips  puckered.  In  some  cases  the  lips  arc  tliickeued  by  hyper- 
trophy and  (irag  down,  increasing  the  nasolabial  furrows.  The  mouth 
may  then  remain  open  constantly,  with  a  thickened,  ]>cn(lent  lower  lip. 
In  other  tases  the  lips  are  thinned,  motionless,  and  can  not  be  retracted 
from  the  teeth.  In  either  case  piiFEing,  whistling,  or  spitting  is  poorly 
performed  or  impoi^«ibIe.  The  movements  of  the  eyeballs  are  usually 
BOt  disturbed,  but  in  two  cases  the  autlior  has  noted  a  very  great  loss  of 
conjugate  lateral  movements.  Movements  of  the  tongue  may  also  be 
greatly  limited.  The  p:ilatat. excursions  may  likewise  l)e  reduced  iu 
amplitude,  and  laryngeal  disturbancr?  may  be  added. 


1^ 

1 


'*i^loLiyiJe™|iI^  '""iTfr'^pi'iiMi.  "w«iIn J'f  all  doS  muKlII^  Bnii™ii'iirii*(erlor  fury.t"™'" 

Brissaud  culls  {mrticulur  attention  to  an  apparent  leiigtheiiing  of  the 
ntvk  that  he  finds  a  cnustaut  svniptoni,  and  due  to  llic  drooping  of  iho 
shoulder.  The  direction  of  tin"  ,-f<ivU-lr  is  lR-.|ucntly  ...itwaitl  iinil  down- 
wanl,  instead  of  upwaitl,  as  in  hi'alth.  Tliis  niiiy  in.'  atrcntuated  by  ihe 
early  invulvi'inent  of  the  tnipe/.ius,  cansiiij;  tiic  cliunicti.'rislrc  ansric,  as 
sliowii  in  figures  l-')9  and  ll>ll.  The  di-oopiiifr  shoulder  may  also  apjK-ar 
only  on  one  side.  Attempts  to  cMtnid  the  anii:>  latondly,  or  even  to  hold 
tiicm  ri^riilly  at  llie  sides,  cause  a  wicicniiig  of  tlie  neck  by  the  promi- 
ueiuv  of  tlie  upper  Ixirdcrs  of  the  ti-aiK'zii.  The  Mipructanciildr  lioHoirn 
are  thereby  inonlinately  exaggerated  and  the  steninnuistoids  spring  into 
great  |in)mincnci'.  Even  the  upper  inner  angle  of  the  scapula  may  W- 
conie  sidicnt  above  tlie  normally  curved  line  from  inasroiil  1"  aniimion. 
The  scapula  is  usually  mobile,  and  may  wing  out  freely  from  the  I'liest. 
The  siiiiuili  muscles,  es[>eeially  the  infnis]Huati,  have  a  morkeil  ten- 
dency to  pseudohypertrophy,  which  may  juld  greatly  to  the  .s<-ai>ular 
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deformity  and  iicceotuate  the  anterior  curve  of  the  lumbar  spine  when 
viewed  from  tlie  side.  This  curvature  is  very  commonly  present,  and 
may  reach  extreme  proportions.  It  is  due  to  the  weakeninfi;  of  the  Rpinat 
erectors  in  part,  but  is  increaswl  greatly  when  the  glutei  allow  the  pelvla 
to  tip  forward  on  the  heads  of  the  femurs,  and  is  dragged  into  still 
greater  prominence  by  the  protuberant  belly,  due  to  the  weakened 
alxlominal  muscles. 

The  delloid  requires  particular  mention.  It  is  conmionly  hypertro- 
phied  and  shows  the  marked  discrcpancv  bt^tween  the  bellies  and  extremi- 
ties often  found  in  long  muscles.  The  fibrous  changes  are  murkiKl  at 
the  origin  of  the  muscle  from  the  scapula  and  clavicle,  apparently  dis- 
placing tlie  full,  n>und  slioulder-«ip  to  the  outside  of  the  neck  of  the 
humerus,  where  it  stands  out  as  a  himpy  ma^  (see  Fi^.  159  to  174a), 
Similar  changes  in  contour  are  occaaionally  encountered  in  the  biceps 
of  the  arm,  in  the  anterior  crural,  and  in  the  sural  group.  The  forearms 
and  hands  are  commonly  spared,  at  Utiat,  until  very  late  in  the  disease, 
bnt  K.  Xli'ndel '  has  reported  a  case  siiowiug  early  involvement  of  the 
interosscal  muscles  of  the  hands.  The  ifluie!  and  the  ganlrocnfmii 
are  favi)rite  locations  for  p:;eudohypertrophv.  The  eulf-muscles  also 
arc  fre<iucntly  shortened  so  that  the  patient  can  not  raise  the  toes 
from  the  Rmr  while  standing  on  his  heels  nor  can  the  fiM>t  be  passively 
flexed  l>evonil  a  right  angle.  Tins  interferes  with  the  gait,  causing 
the  patients  ti>  stumble  over  the  smallest  ol)9taclc8.  It  may  even  pro- 
duce an  cquinovarus.  In  rare  cases  a  general  increase  in  the  adipose 
tissue  may  greatly  obscure  the  underlying  musculardefects  and  maintain  a 
fictitious  appearance  of  muscular  development  that  is  belied  by  great 
weakness.  In  the  same  way  the  muscles  presenting  pseudohypertrophy 
look  immensely  stnmg,  and  feel  very  firm,  but  are 
foiuid  lacking  in  contractile  power  and  subject  to  J 

fibroid  shortening.  ^ 

The  (lUitiide  i)resented  by  the  patients  Is  the  re- 
sult of  the  atrophic  and  i)aretic  condition  <)f  the 
alTccte<l  muscles  and  of  the  contractures  that  some- 
times apiM'ar  in  them.  It,  therefore,  varies  with 
the  loratiun  of  the  ilisea.se.  Owing  to  the.shorten- 
Uig  of  Ihe  calf  muscles,  little  diflicuhy  is  f<iund  in 
maintaining  the  ankle-joint  at  a  proj^er  angle  unless 
an  e<|uine  jxisition  of  the  foot  has  developed,  caus- 
ing the  patients  to  stand  ujmn  their  toes.  Stand- 
ing then  Ijecomes  extremely  difficult.  Thepo.iition 
at  the  knee  and  hip  is  often  entirely  defx-ndent 
u[xjn  the  ligamentous  support  of  these  joints. 
This  allows  the  pelvis  to  tip  forward  upon  the 
head  of   Ihe    femurs   and    necessitates   a  strong  fii,  iw.— .simwinit  ihe 

anterior  spinal  l)cnil  to  carry  the  head  and  f^'hi  '"  "''"'"■■^  '"^"' 
shoulders  back   into    th"   line  *;{  gravity  fur  the 

maintenance  of  the  equilibrium.     The  prominence  of  the  abdomen  is 

thus  produced  and  is  accentuated  in  turn  by  the  weakness  of  the  abdomi- 

'  "Xeurul.  Ceiiirulbl.,"  Jiilj  1,  llMJl. 
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nal  muscles.  In  some  cases  the  head  is  tilted  Imckwaril,  but  when  the 
spinal  curve  is  pronounced  the  chin  may  rest  on  the  sternum.  Ordi- 
narily the  feet  are  kept  wide  apart  to  increase  the  base  of  support. 


L 


The  )/«("( is  broad-based  and  waddling  (Figs.  165,  166,  and  167).  The 
foot  to  be  advanced  is  clumsily  put  forward,  the  pelvis  tilling  sharply 
downward  on  that  side,  the  body  being  inclined  over  the  supporting 
foot  as  a  counterpoise  to  the  swinging  limb.  This  is  repeated  in  the 
opposite  sense  at  the  next- step,  and  the  patient  advances  in  a  .swaying, 
waddling,  awkward  fashion,  stumbling  over  the  least  obstacle,  and  falling 
heavily  if  the  very  unstable  equilibrium  is  momentarily  lost  Mounting 
stairs  is  offea  an  etirly  difficulty. 

The  manna-  of  rining  from  the  ground  is  most  characteristic.  If 
platW  on  the  back,  the  patient  may  have  great  difticully  in  rising  at  all. 
His  usual  plan  is  to  turn  over  on  his  face,  then  huddle  himself  together, 
and  get  upon  his  knees.  The  usually  weakened  psoas,  vbbIus,  and 
glntcjil  muscles  arc  now  inadequate  lo  the  effort  of  lifting  him.  He, 
therefore,  udvaiices  the  Iwxly  into  the  "  all  fours  "  position,  and,  carrj'iiig 
the  weight  of  the  head  and  shoulders  on  the  arms,  pushes  up  t)ie  lower 
end  of  the  trunk  with  his  legs  as  a  cow  gets  up  by  the  hindquarters. 
The  hands  are  now  brought  toward  the  feet,  one  is  placed  above  the 
knee  on  the  same  side,  then  the  other  at  a  higher  point  on  the  thigh  of 
its  own  side ;  the  shoulders  and  Inxid  are  pushed  upward,  the  iK?lvb  tilts 
forward,  the  sway-back  suddenly  appears,  and  the  patient  attains  tlie 
erect  attitude  by  a  process  of  climbing  up.  his  own  legs  (Figs.  168  to 
173).     In  late  stages  standing  and  walking  may  be  impossible. 

It  is  neeflless  to  say  that  in  the  cases  in  which  the  legs  and  pelvic 
musclea  escape  or  are  only  slightly  affected,  the  attitude,  gait,  and  man- 
ner of  rising  are  not  disturbed.  The  sway-back  may  also  disapjiear 
when  the  patient  is  sitting,  or  may  then  give  place  to  a  rounding  of  die 
back,  the  patient  restiug  his  elbows  on  Ins  knees  or  otherwise  giuuing 
a  fiotitiuus  support  for  the  upper  ]^>art  of  tlie  tnink. 

The  upper  extrftnity  is  most  afi'ecteii  by  the  impairment  of  the  nius- 
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dee  of  the  shoulder-girdle.  Next  in  frequency  the  brachial  group  is 
affected,  while  the  muscles  of  the  forearm  and  liand  are  usually  spared. 
In  the  lower  extremity  wasting  rarely  avoids  the  gluteal  and  psoas  groups 


FlgK.lTI.  m.  inillTS.— MMhedorrln[ni;fn>ni  th<icr(HindlnniTCi|iathT. 


and  commonly  affe<-ts  tlic  anterior  cniral  distribution.  The  calf-mus- 
oies  with  the  frhitei  funilsli  favorite  locations  for  iKK'udohyportrophy, 
while  the  calf-uiusck-s  in  addition  arc  the  commonest  of  all  locations 
for  fibroid  coiitractiiret^,  which  may,  liowcver,  np{>ear  in  any  muscle  in 
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the  late  stages  of  atrophic  shrinking.     The  Bmall  muscles  of  tike  foot 
may  escape.     The  peronei  are  selected  first  in  the  leg  type. 

The  lendon-reftfx&s  are  usually  diminished,  aud  when  wasting  or 
pseudohypertrophy  is  apparent  they  are  commonly  abolished.  The  or- 
dinary case  showH  only  a  quantitative  reduction  of  electrical  muscular 
alimiUnfnbility  for  both  currents.  In  rare  instances,  and  usually  in  the 
peroneal  or  so-called  neurotic  type,  the  reaction  of  degeneration  may  be 
obtained.  Fibrillary  tu-iichings  and  severe  pains  are  equally  rare,  but 
are  found  under  similar  circumstances.  The  sphincters  are  not  affected. 
Sensation  is  intact  in  all  its  modes  and  tenses.  A  large  proportion  of 
these  cases,  and  perhaps  all  of  them  dating  from  early  childhood,  show 


some  mental  hiirkiriirihtfis  and  a]Kitliy.  Tnijiliic  ili.'iturbantf.'j  are  not 
encfiunUTwl,  but  ijroirth  may  be  retjirdoil  and  tlie  boucs  may  be  diminu- 
tive,' 

Course, — These  conditions  are  progres.-;ive.  The  muscular  wasting 
usually  steadily  advances,  with  it.s  attendant  and  incrc.ising  weaknes-s. 
Some  cases  present  stationary  period.-s  witlmut  as.-^ignable  cause,  and  re- 
sume tlieir  course  without  adequate  e,\])lanation.  A.s  a  rule,  the 
younger  the  age  at  whicli  the  disease  ap(>ears,  the  more  nijiidly  does  it 
incjipjicitate  the  individual.  It  commimly  occurs  in  girls  at  a  later 
periiKl  than  in  buys,  and  then  runs  a  slower  course.  ^Vhcn  commenc- 
ing in  childhood,  sometime.-*  an  age  of  forty  years  may  lie  reached,  bnt 
death  usually  ws-iirs  between  twenty  and  thirty.  The  disca.-^e  is  not,  as 
'  Scliulize,  "  r».-iiiscli.  Ziit.  f.  Kpneiih.,"  April,  lSVtt>. 
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a  rule,  &ta)  in  itself,  excf^pt  by  pneumogastric  accidents ;  death  ordi- 
narily occurs  from  intercurrent  disease. 

VarietiBS. — A  number  of  clinical  varieties  have  been  described 
and  are  worthy  of  some  attention,  but  it  should  be  borne  in  mind  tliat 
they  are  not  distinct  morbid  conditions. 

The  earliest  recognized  form  is  the  one  called  pgeudohypertrophio 
paratynk.  It  usually  appears  in  early  childliood,  affects  boys  much 
more  frequently  tlian  girls,  and  is  marked  by  extreme  enlargement 
of  the  calves  aud  buttocks.  These  stand  out  in  intensified  relief  next 
the  wasted  thighs  and  forward-tilted  pelvis.  The  psoas  group  is  early 
affected,  rendering  going  ■  up-stairs  difficult  at  an  early  date.  False 
hypertrophy  is  also  commonly  found  on  the  dorsum  of  the  scapula,  in 
the  lower  border  of  the  pectoralis, 
and  tlie  lower  part  of  the  deltoids. 
The  sermtus  magnus,  erector  gpinse, 
and  humeral  mu.scles  commonly  suf- 
fer early.  The  myo])athic  facies  is 
not  well  marked,  but  can -be  detected 
in  late  cases.  The  forearms,  hands, 
and  feet  are  commonly  spared  until 
the  last  The  enlai^ed  muscles 
finally  shrink,  and  present  all  the 
features  of  those  that  shrink  from 
the  first 

The  peroneal  or  leg  variety,  some- 
times called  the  Charcot-MarU  type, 
or  the  neurotic  form,  is  marked  by 
the  early  atniphic  shrinking  of  the 
peroneal  muscles.  The  calves  are 
next  involved  and  the  thighs  follow. 
The  disease  may  thus  be  confined 
to  the  lower  extretnities  for  years. 
Eventually  it  invades  the  trunk  and 
upper  extremities,  first  afiecting  the 
hands.  It  shows  fibrillar  twitcli- 
ings,  the  electrical  changes  of  de- 
generation, and  presents  undoubted 
cord-lesions. 

The_/i(C(T»7c  type  of  Erb,  also  called 
the  brachial  form,  affects  mainly  the 
muscles  of  the  arms  and  shoulders, 
and  ap{>pars  in  early  youth,  and  usually  iu  several  members  of  the  same 
family. 

The  /acioscapulithiimertil  form,  or  the  type  of  Ijmuiouzy-DfjiHne, 
affects,  face,  shoulder,  and  arm,  or  may  be  considerwl  as  the  brachial 
form  plus  facial  iiivulvement.  These  cases  furnish  marked  instances 
of  the  myo|>iithic  facie*. 

The  inj'iDiiilc  or  'Werthufj-llfiffman  type  ixrcnrs  in  family  groups,  usually 
appearing  during  the  first  years  of  life  and  coming  to  a  fatal  termination 


)wing  hj 
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in  one  to  four  years.  The  movements  and  coDtrol  of  the  bip-jointe  are 
first  afiected,  followed  by  feebleness  of  the  muscles  of  the  back  and  abdo- 
men, then  of  the  neck  and  shoulders.  Later  the  atrophy  and  paralysis 
affect  the  arms  and  forearms,  so  that  the  child  is  rendered  quite  helpless. 
The  facial,  buccal,  and  faucial  parts  are  not  implicated.  Death  ensues 
from  respiratory  feebleness  and  pulmonary  complications. 


Figs.  17«,lTT,*ncli7g.— Cueoflbeiwiirllic  luletf  of  family  progrcHive  m^opithT. 


Oppenlioini,  in  1900,  doscril)ed  a  condition  of  congenital  amyotonia 
(amyotonm  conyeniUi)  which  shows  the  same  condition  ()f  tlio  muscles  as 
the  family  myoimthies,  but  rarely  presents  family  or  hercditjiry  traits. 
To  distinguish  it  from  Thomsen's  diseas<',  Hal>erman '  proposes  the 
name  congenital  atonic  i)seudopara lysis.  It  is  congenital  or  may  sud- 
denly appear  after  infections.  The  reflexes  are  lost  from  the  first,  far- 
adic  sensibility  is  commonly  greatly  reduced,  the  distribution  of  muscular 
weakness  spares  the  distal  portions  of  the  limbs,  and  there  is  little  or  no 
tendency  for  it  to  spread.  Some  cases  recover,  and  most  show  some  im- 
provement.    Two  postmortem  examinations  by  liaudoin  and  Collier  re- 

'  "Am,  Jour.  Med.  Sci.,"  Mar,  1910. 
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spectively  showed  ^  atrophy  of  portions  of  the  anterior  horns  and  nerve- 
roots  ;  one  by  Spiller  showed  no  such  changes. 

Several  of  these  forms  may  be  present  in  the  same  patient,  as  the 
leg  type  with  the  facioscapulohimieral  variety,  or  pseudohypertrophy 
in  the  legs  and  the  brachial  type  above.  The  hypertrophic  variety 
regularly  becomes  shrunken  finally,  and  lumps  of  false  hypertrophy,  on 
the  other  hand,  may  appear  in  muscular  groups  otherwise  greatly 
wasted. 

Progrnosis. — ^The  outlook  is  always  unfavorable,  but  some  of  these 
amyotrophies  appear  late  in  life,  and  do  not  apparently  shorten  it  The 
menace  of  the  disease  falls  upon  the  respiratory  apparatus  and  heart. 
Intercurrent  diseases  also  find  an  easy  prey  in  the  weakened  organism. 

Treatment. — Unfortunately,  all  forms  of  medicinal  treatment  have 
given  negative  results.  Carefully  selected  exercises,  graduated  to  the 
capacity  of  the  weakened  muscles,  promise  the  most  good.  Gowers  early 
insisted  upon  this,  and  Wiener  ^  has  recorded  a  very  encouraging  in- 
stance in  which  much  improvement  was  secured.  Massage  to  the  wast- 
ing muscles  may  have  a  beneficial  effect.  The  application  of  electricity 
is  usually  rendered  impossible  by  the  painfulness  of  the  currents  required 
to  actuate  the  muscles  if  much  wasted,  and  it  is-  not  certain  that  its 
vigorous  use  is  harmless.  General  measures  pertaining  to  the  health, 
comfort,  and  educjition  of  these  unfortunates  will  be  suggested  by  their 
individual  requirements.  Sometimes  a  tenotomy  of  the  heel-tendon  is 
require<l  to  keep  them  on  their  feet,  but  the  use  of  sustaining  corsets 
and  braces  usually  augments  the  muscular  feebleness  by  depriving  the 
parts  of  their  only  natural  exercise. 

ARTHRITIC  MUSCULAR  ATROPHY. 

All  varieties  of  joint-disease  may  cause  wasting  of  the  muscles  re- 
lated to  the  joint.  This  occurs  in  two  ways  :  (1)  The  inflanmiation  may 
involve  nerve-trunks  passing  the  joint,  set  up  a  neuritis  and  produce 
motor,  sensory,  and  trophic  disturbances  in  the  distal  distribution  of  the 
aifected  nerves  below  the  diseased  joint.  The  process  is  simply  a  neuritis. 
(2)  The  articular  filaments  may  Ikj  disturbe<l  by  the  arthritis.  Irritation 
aswnds  to  the  spinal  centers  and  disturbs  the  trophic  control  of  those 
cells  related  to  the  muscles  physiologically  associated  with  the  joint  and 
located  on  the  proximal  side  of  the  affected  articulation.  It  is  a  pro- 
cess acting  through  the  reflex  arc.  We  are  to  consider  the  second 
variety  only.  It  is  placed  in  this  connection  because  it  is  a  disease 
marked  by  disturbance  of  the  spinal  gray  matter. 

Etiologry. — Any  joint-lesion  involving  the  articular  filaments  is  com- 
petent to  set  up  an  arthritic  muscular  atrophy.  It  may  thus  follow 
simple,  acute,  or  chronic  arthritis,  infectious  arthritis,  the  arthritis  of 
gonorrhea,  of  rheumatism,  or  of  traumatism.  It  lias  no  proportionate 
relation  to  the  severity  of  the  joint-disease,  but  rather  appears  to  be 
relative  to  the  irritant  qualities  of  the  articular  mischief. 

Symptoms. — In  acute  joint-lesions  the  muscular  atrophy  usually 
begins  within  a  month,   sometimes   within  a  week,  and  tlie  muscles 

»  "  Brain,"  1909,  p.  269.  2  «  American  Journal  of  Med.  Sci,"  ( >ct.,  1896. 
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promptly  show  diminished  bulk  and  altered  contours.  lu  chronic 
arthritis — for  instance,  in  gout  and  chronic  rheumatism — it  may  very 
gradually  develop,  appearing  very  insidiously  and  requiring  many  months 
for  its  complete  evolution.  The  striking  peculiarity  of  tlie  atrophy  is 
that  it  is  usually,  and  at  first  always,  confined  to  the  extensors  of  the 
joint,  and  involves  them  in  their  entire  length.  The  only  exception  is 
in  arthritis  of  the  ankle-joint,  in  which  case  tlie  calf-muscles  waste. 
Artltritis  of  the  shoulder  affects  the  deltoid,  of  tlie  elbow  the  triceps,  of 
the  wrist  the  extensors,  of  the  fingers  the  interoasei,  of  the  hip  the  glutei, 
of  the  knee  the  anterior  crural  muscles,  of  the  ankle  the  calf-muscles, 
of  the  toes  the  intei'ossei  of  the  foot.  When  the  flexors  are  also  involved, 
they  suffer  to  a  less  degree.  Sensory  disturbances  are  absent,  or  are 
such  as  are  ret'erable  to  the  arthritis.  In  occasional  instances  the  joint- 
inflammation  also  affects  the  nerve-trunks  in  its  neighborhood,  and  a 
neuritis  is  added,  with  symptoms  below  the  joints.  The  wasting  in- 
volves the  affected  muscles  uniformly  from  end  to  end,  and  there  is  a 


^^ 


trophy  Ln  m  ciue  of  multlpfe  mr 


COrre9pon<ling  loxg  of  power.  The  e/etirical  exdtabiltfi/  of  the  muscles  may 
be  redutMxl  slightly,  but  is  generally  increased  relatively  to  the  bulk 
of  muscle  present.  The  reaction  of  degeneration  is  never  found.  The 
tendon  refiexen  are  exalted.  In  very  pronounced  cases  a  recttis-clonus  or 
an  ankle-clonus  may  be  obtained.  When  the  joint-disease  subsides,  the 
tendency  is  for  the  muscles  to  slowly  recover,  but  in  quite  a  pro]iortioQ 
of  cases  they  never  completely  regain  their  former  vigor,  and  sometimes 
they  remain  iHTniauently  wasted. 

Morbid  Anatomy. — The  atrophic  muscles  are  flaccid,  pale,  and 
ineliistii'.  Tlie  lilwrs  are  simj)ly  diminished  in  size  and  there  may  be 
a  little  interstitial  fibrosis.  The  only  change  in  the  nervous  ap)>aratus 
thus  far  recorded  is  in  the  nerve-terminals  within  the  inflamed  joint, 
due  to  their  implication  by  the  local  diseiLse,  Better  tecluiie  may  be 
ex|>ected  to  <liscovrr  cellular  ctinl-changes. 

Pathology. — Paget,  J.  K.  Mitchell,  Vuljiian,  and  Charcot  early  re- 
cognized the  reflex  mechanism  of  articular  muscular  atrophy.  Valtat 
found  that  arthritis  exi>erimentally  produced  was  followetl  by  the 
limitetl  atrophy  in  qncstion,  and  Raymond  found  that  this  atrophy  did 
rot  follow  if  the  ei>rrcsi>on(ling  jwsterior  nerve-mots  were  divided. 
Hoffa  cliiichwl  the  nuUter  by  irritjiting  joints  on  both  sides  and  cutting 
the  ncrve-nxits  on  one  side.  The  atrophy  only  occurred  on  the  side 
retaining  an  unbroken  reflex  arc.     The  anatomical  rule  is  that  nerves 
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supplying  the  extensors  of  a  joint  also  innervate  the  joint.  The 
physiological  association  of  arthritis  and  atrophy  limited  to  the  joint- 
extensors  would  in  iteelf  indicate  the  spinal  element  in  the  pathological 
mechanism.  An  interesting  question  is  whether  the  symmetrical  joint- 
changes  and  osteal  conditions  of  gout  and  chronic  rheumatism  are  not 
primarily  due  to  the  action  of  toxic  substances  upon  the  spinal  cells 
governing  the  nutrition  of  bones  and  joints.  Some  cases  of  panarthritis 
or  multiple  arthritis  symmetrically  distributed,  as  well  as  the  distortions 
of  arthritis  deformans  and  gout,  strongly  suggest  a  central  disturbance 
as  the  principal  and  initial  factor. 

The  diafirnosis  of  uncomplicated  arthritic  muscular  atrophy  is 
usually  easy.  It  depends :  (1)  On  the  limitation  or  excess  of  atrophy  in 
the  extensors  of  a  joint  actively  diseased  or  formerly  arthritic ;  (2) 
upon  the  quantitative  electrical  changes  and  absence  of  the  reaction  of 
degeneration,  and  (3)  upon  the  increase  of  myotatic  irritability.  A 
microscopic  section  of  the  muscle  would  show  a  simple  diminution  of 
the  muscle-fibers.  When  the  joint-inflammation  invades  adjoining 
nerve-trunks,  a  neuritis  may  at  the  same  time  give  symptoms  below  the 
affected  joint.  The  atrophy  usually  remains  sharply  limited,  in  strong 
contrast  to  the  invading  tendencies  of  progressive  forms. 

The  progrnosis  depends  upon  the  joint-condition.  If  the  arthritis 
subsides,  the  atrophy  usually  disappears.  This  is  the  rule  in  acute 
arthritis  with  early  recovery.  In  more  persistent  lesions  the  atrophy 
is  of  corresponding  duration  and  less  likely  to  disappear  when  the  joint 
recovers. 

The  treatment  is  primarily  of  the  joint  and  secondarily  of  the 
muscles,  by  massage,  electricity,  and  gentle  exercises.  Systemic  arthritic 
conditions^  of  course,  must  be  combated. 


CHAPTER  IV. 

LESIONS  PRINCIPALLY  AFFECTING  THE  WHITE 

MATTER  OF  THE  CORD* 

There  are  a  number  of  diseases  of  the  spinal  cord  in  which  the 
lesions  are  principally  confined  to  certain  white  tracts,  and  they  are  fre- 
quently classed  among  the  so-called  system  diseases  or  diseases  of 
systematized  lesions.  The  conception  on  which  such  a  classification  was 
baaed  has  been  so  much  modified  that  it  seems  better  to  drop  it  alto- 
gether, especially  as  there  has  always  been  a  great  divergence  of  opinion 
as  to  what  should  be  embraced  under  that  caption.  Acute  poliomye- 
litis, for  example,  which  was  one  of  the  usually  accepted  types,  is,  as 
we  have  seen,  the  result  of  accidental  infection  by  way  of  the  vascular 
supply.  Posterolateral  sclerosis,  or  ataxic  paraplegia,  is  also  usually  based 
ujxm  anatomical  vascular  conditions,  and  presents  so  many  variations  tliat 
it  can  not  be  considered  as  systematized  from  any  [K)int  of  view.  In  loco- 
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motor  ataxia  the  spinal  lesion  is  as  sharply  delimited  as  in  any  other, 
but  it  is  a  disputed  question  whether  or  not  the  cord-lesion  is  secondary 
to  initial  root-changes.  The  morbid  anatomy  of  the  disease  is  so  wide* 
spread  that  to  class  it  as  a  systemic  cord-lesion  is  to  seriously  contract 
the  full  view  of  the  disease,  and  to  ignore  its  neuritic  and  cerebral  feat- 
ures. The  secondary  degenerations  of  the  cord-tracts  have  been  con- 
sidered in  connection  with  the  various  cerebral  and  spinal  lesions  which 
give  rise  to  them.  Primary'  spastic  paraplegia,  or  Little's  disease,  has 
b^n  discussed  with  the  Cerebral  Palsies  (see  p.  246),  as  it  is  depend- 
ent upon  a  congenital ly  unfinished  condition  of  the  upper  neurons,  and 
furnishes  one  of  the  diplegias  of  childhood. 

Because  the  spinal  symptoms  of  locomotor  ataxia  are  the  most  salient 
of  its  many  manifestations,  and  as  its  differential  diagnosis  is  a  constantly 
recurring  problem  in  cord  diseases,  it  is  taken  up  at  this  time.  In  fact, 
however,  it  is  a  disease  of  the  entire  nervous  system  and  must  properly 
be  so  classed.  The  student  should  never  lose  sight  of  the  fact  that 
the  cord-lesion  in  tabes  dorsalis  is  only  a  small  portion  of  its  morbid 
anatomy. 

TABES  DORSALIS:   PROGRESSIVE  LOCOMOTOR  ATAXIA. 

Tabes '  doraalisy  progressive  locomotor  ataxia,  leukomyelUis  posterior, 
sclerosis  of  the  posterior  columns,  are  some  of  the  many  names  applied 
to  a  symptom-group  of  vast  proportions.  It  is  a  disease  probably  always 
preceded  by  a  syphilitic  infection,  usually  marked  by  a  degenerative  pro- 
cess in  the  sensory  nerves,  posterior  nerve-roots,  posterior  columns  of 
the  spinal  cord,  and  often  by  similar  changes  in  the  medulla  and  cerebrum. 
Clinically,  there  is  commonly  disturbance  of  cutaneous  and  joint  sen- 
sation ;  impairment  of  the  muscular  sense ;  incoordination  of  muscular 
movements,  especially  in  the  lower  extremities ;  diminished  or  abolished 
knee  reflexes  and  lessened  pupillary  reflexes  to  light ;  visceral  and 
trophic  disturbances  and  paroxysmal  attacks  of  pain.  The  disease  pre- 
sents a  progressive  tendency  toward  complete  helplessness. 

In  the  description  of  this  protean  disease  the  masterly  lectures  of 
Marie  ^  have  been  found  of  great  help,  and  in  some  measure  his  arrange- 
ment of  the  subject  is  followed  herein. 

Etiology. — The  principal  factor  in  the  etiology  of  tabes  dorsalis  is 
syphilis.  It  is  impossible  at  present  to  say  that  it  is  an  indispensable 
element  in  a  ^von  case,  because  chronic  intoxication  with  ergot  may 
induce  tabetic  features  and  similar  degenerations.  The  same  changes 
are  found  in  pellagra,  and  it  is  at  least  supposable  that  other  toxic 
states  mav  load  to  tiibetic  conditions.  Since  attention  was  first  called  to 
the  parasypliilitic  nature  of  locomotor  ataxia  l)V  Fournier,  in  1875, 
statistics  on  the  subject  have  shown  an  increasing  proportion  of  cases 
presenting  syphilitic  antecedents.  In  1894  ^  he  states  that  in  the  ex- 
amination of  750  cases  he  finds  the  percentage  of  syphilitics  varying 
from  87  to  93  for  each  hundred,  taken  separately.  Erb  reported  89  per 
cent.,  D6j6rine,  92  to  94  }x?r  cent.,  Sachs  over  90  per  cent.,  I\»terson,  71 

^  "  Locons  sur  les  Maladies  de  la  Moi'Ilc."  l*aris,  1892. 
2  "  1^8  atiectiones  parasyphilitiques,"  Paris,  1894. 
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per  cent.  Reports  of  cases  of  tabes  acquiring  syphilis  subsequent  to  the 
development  of  ataxia  cannot  be  obtained.  Such  immunity  argues  prior 
infection.  Based  upon  the  Wasserman  test  for  syphilis  and  the  Noguchi 
test  of  the  spinal  fluid,  with  cellular  counts,  one  may  now  state  with 
much  more  positiveness  than  is  generally  allowed  in  medical  matters 
that  without  syphilis  there  can  be  no  tabes  dorsalis. 

The  tabetic  symptoms  may  appear  in  from  one  to  thirty-five  years  after 
the  initial  syphilitic  sore,  but  ordinarily  develop  from  the  fifth  to  the 
fifteenth  year.  It  is  a  noticeable  and  most  important  fact  that  the 
apparently  mild  cases  of  syphilis — ^those  in  which  the  secondary  features 
are  indistinct  or  entirely  lacking — loom  largely  in  the  histories  of  tabetic 
patients.  These  are  precisely  the  cases  in  which  an  intense  medication 
is  not  urged  or  in  which  faithful  pursuit  of  it  by  the  patient  can  not  be 
secured.  It  must  be  said,  however,  that  eases  of  tabes  are  only  too  fre- 
quently encountered  in  which  syphilis  has  run  a  severe  course  and  in 
which  persistent  and  intensive  medication  has  been  heroically  prescribed 
and  faithfully  borne  for  two  and  three  years,  and  yet  tabes  has  subse- 
.  quently  developed. 

It  is  rare  for  tabes  to  develop  before  the  age  of  twenty-five  years, 
just  as  it  is  rare  for  syphilis  to  be  acquired  before  adolescence.  In 
all  cases  appearing  in  childhood,  hereditary  or  acquired  sjrphilis  is  present. 
The  great  proportion  of  cases  appear  between  thirty  and  forty-five.  As  a 
rule,  the  alleged  etiological  factors  of  tabes,  other  than  syphilis,  are  the 
very  ones  which  contribute  to  the  frequency  of  syphilis.  Thus,  the  male 
sex  is  about  ten  times  as  frequently  affected  with  tabes  as  the  female. 
The  same  proportion  obtains  for  syphilis.  But  among  females  subject 
to  tabes  Erb  found  the  percentage  of  syphilitics  to  be  89.5  per  cent., 
practically  the  same  as  in  males. 

The  race  question  tells  the  same  stor}\  In  rural  communities  and 
among  the  orthodox  Jews  cases  of  syphilis  are  comparatively  rare,  and 
tabes  equally  infrequent  Excessive  venery  has  been  accused  of  pro- 
ducing tabes.  Its  relation,  if  it  lias  any,  is  by  the  increased  exposure 
to  luetic  infection  it  entails.  The  action  of  cold,  rheumatism,  averexer^ 
Hon,  alcoholism,  and  aciiie  fevers  has  been  much  insisted  upon  in  former 
years,  but  we  know  nothing  definite  about  them.  Many  cases  attributed 
to  traumatism  have  been  misinterpreted  cases  of  organic  indiscriminate 
or  combined  cord-lesions.  In  other  instances  the  accident  leading  to  the 
injury  has  been  the  result  of  tabes,  not  its  cause,  as  in  falls  and  fractures, 
the  result  of  the  previously  unrecognized  inco5rdination.  The  question, 
however,  is  still  debatable.  Prince,^  after  a  critical  examination  of  the 
cases  in  literature,  is  inclined  to  deny  the  traumatic  origin  of  tabes. 
Schittenliolm,^  after  reviewing  the  subject  and  the  literature,  reaches 
the  conclusion  that  trauma  as  a  unique  cause  of  tabes  is  not  proven,  but 
tliat  it  may  aggravate  the  tabetic  condition. 

A  neuropathic  heredity  appears  to  play  a  predisposing  part  to  some 
extent.  We  thus  not  infrequently  encounter  e|)ilepsy,  hysteria,  chorea, 
insanity,  hemiplegia,  and  <liabetes  in  the  ascendants  of  tabetics,  and 

»  "Jour.  Nerv.  and  Ment.  Dis./'  Feb.,  1896. 
2  "  Munch,  med.  Woch.,"  1903. 
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infection  ?  It  must  be  evident  tliat  only  a  veiy  small  percentage  of 
even,  though  most  rarely,  other  cases  of  locomotor  ataxia.  May  it  not 
be  that  such  instances  indicate  an  inherited  vulnerability  on  the  part  of 
a  certain  portion  of  the  nervous  apparatus  to  the  toxic  eifects  of  luetic 
infection  ?  It  must  be  evident  that  only  a  very  small  percentage  of 
syphilitics  develops  tabes. 

The  bearing  of  occupation  is  that  related  to  syphilis.  Artists,  actors, 
journalists,  and  soldiers  are  frequently  affected,  physicians  and  surgeons 
not  infrequently,  clergymen  most  rarely.  Country  laborers,  so  greatly 
exposed  to  traumatism  and  exposure,  very  seldom  present  tabes  or  syphilis. 

In  spite  of  the  immense  importance  of  syphilis  in  the  causation  of 
tabes  dorsalis,  it  must  be  kept  in  mind  that  the  nerve-lesion  is  not  com- 
parable to  the  tertiary  or  secondary  specific  lesions,  and  is  not  amenable 
to  antiluetic  remedies.  It  is  a  degeneration  showing  progressive  sclerotic 
changes  that  are  beyond  repair.  Following  the  views  of  Striim pell  and 
Marie,  we  may  hypothetically  attribute  the  ascending  degenerations  in 
the  nerves,  roots,  spinal  cord,. and  brain  to  the  action  of  a  syphilitic 
toxin  which  primarily  affects  the  cell-bodies  of  the  fibers  making  up  tlie 
afferent  tracts.  The  progressive  features  of  tabes  may  perhaps  be  cor- 
related wnth  the  practically  proved  continuous  activity  of  spirochetal 
life  in  these  cases,  and  thereby  the  maintenance  of  a  constant  toxic 
factor. 

Edinger  undertakes  to  explain  the  apparently  selective  activity  of 
the  toxic  agent  upon  certain  physiological  nervous  tracts  and  structures 
by  an  ingenious  hypothesis.  Those  nerve-elements  which  are  the  most 
constantly  employed  are  most  affected.  Thus,  the  sensory  tracts,  espe- 
cially in  the  lower  parts  of  the  cord,  the  pupillary  activities,  the  bladder 
function,  and  the  intestinal  field  are  early  and  commonly  affected.  The 
hypothesis  conjoins  the  elements  of  (1)  fatigue  locally  precipitating  the 
effects  of  (2)  a  general  toxic  state. 

The  theories  as  to  the  pathogenesis  of  tabes  are  numerous  and 
varied.  Four  principal  ones  may  be  mentioned.  First,  the  toxemic 
theory  with  syphilis  as  the  usual  origin  of  the  toxin.  Second,  the 
strangulation  theory  of  Obersteiner  and  others  who  find  the  initial  patlv- 
©logical  factor  in  pial  thickening,  whence  arise  the  posterior  root  and 
cord  changes.  Third,  Marie's  recent  contention  that  the  changes  start 
in  a  lymphangitis  of  the  posterior  columns  of  the  cord ;  and,  fourth, 
the  "  Ersatz "  theory  of  Edinger  above  indicated.  Orr  and  Rows,* 
while  granting  a  hereditary  or  acquired  weakness  of  the  nervous  appa- 
ratus, believe  that  the  process  is  located  in  the  sensory  neurons  of  the 
posterior  cord  tracts,  because  of  the  anatomical  absence  of  the  neurilemma 
at  the  |X)int  where  the  sensory  root  fibers  enter  the  cord.  They  find 
this  to  be  the  initial  point  for  the  degenerative  process. 

Morbid  Anatomy. — In  this  section  it  is  purposed  to  take  up  the 
morbid  anatomy  of  the  nervous  apparatus  in  tabes  dorsalis.  The  morbid 
anatomy  of  the  trophic  lesions  in  the  bones,  joints,  and  soft  structures 
Mill  he  described  respectively  with  their  clinical  features.  As  the  disease 
is  essentially  marked  by  ascending  degenerations,  it  is  well  to  commence 
at  the  j>eriphery. 

1  "  Brain,"  Winter,  1904. 
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The  spinal  nerwn  are  usually  found  to  present  a  degeDeration  which 
is  greatest  at  the  |>eripheiy  aud  most  marked  in,  if  not  entirely  coDfined 
to,  the  sensory  SImts  for  the  skin,  muscles,  and  joints.  The  trophic 
centers  for  these  tiljers  arc  in  the  posterior  root-ganglion  in  part,  but  it 
seems  probable  that  there  are  also  superKcial  peripheral  trophic  cells 


for  at  least  a  few  of  them.  The  tnii»c/e  apindka  which  undoubtedly 
have  a  sensory  function  are  constantly  found  degenerated.  By  sfyme 
writers  these  nerve-changes  are  denominat«d  a  neuritis,  but  histolo^cally 
the  changes  conform  to  a  Wallerian  degeneration.    The  spinal  nerve-roota 


raglon  (.Mi^). 


;  1.  nrrleal  region.    Sclarotla  itaown  bf 


pn-sent  a  niarki-^I  difference  between  the  anterior  or  motor  membem, 
which  arc  onliniirily  normal,  and  the  (Kisterior  sensort'  roots,  which  are 
usually,  if  not  invariably,  greatly  degeneratf<l.  Only  wht-n  chan^^es 
have  t^l^on  phioe  in  tlic  anterior  <-oniual  wlls  do  wc  find  changes  in  the 
anterior  Ttmta,  and  tlion  there  is  corresponding  amyotrophy.     This  is 
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usually  a  late  and  secondary  or  accidental  feature  in  tabes.    The  poaterior 

roots  aud  their  ganglia  show  much  disease.  Op[)enheini,  Simmerling, 
Marie,  Obersteiner,'  Juliusberger  and 
Meyer,'  describe  changes  in  the  root- 
ganglion  cells,  which  are  found  reduced 
in  size  and  number.  Nuclear  displace- 
ment and  granular  changes  were  de- 
monstrated by  Nissl's  method,  accord- 
ing to  the  last-mentioned  authors.  The 
fibers  within  the  ganglia  were  also 
atrophic.  The  posterior  roots  are  prac- 
tically always  degenerated.  The  poste- 
rior root-ganglion  occupies,  therefore,  a 
prominent  position  in  the  development  of 
tabetic  lesions,  as  it  exercises  a  trophic 
control,  both  downward  over  the  sensory 

fibers  of  the  nerves  and  upward  over  the  posterior  root-fibers  and  their 

continuation  within  the  posterior  tracts  of  the  cord.      Changes  in  the 

visceral  branches  of  the  aympathelic 

nervea  of  a  d (generative  character 

have  also  been  reported,  and  degener- 
ation of  the  fine  fibers  of  the  sym- 
pathetic  arising   from    the   viscera 

and  entering  the  cord  by  the  poste- 
rior  roots    has   been  demonstrated 

in  a  series  of  cases.  * 

To  understand  the  distribution 

of  the  cord-Usioits  it  is  necessary  to 

recall  that  the  posterior  nwt  fur- 
nishes  three   sets  of  fibers,  which 

enter  the  posterior  horn  by  different 

routes  and  at  different  levels.     The 

fibers  of  the  Jiri^  group,  almost  as 

soon  as  tliey  reach  the  cord,  enter 

the  piBterior  gray  to  the  inner  side 

of  tlic  horn  at  its  jwstcrior  third  by 

a  short  route  through  the  tract  of 

Lissnuer.    Those  of  the  second  group 

pass  to  the  inner  side  of  the  first  in 

Biirdach':-   cohinni,  and    enter   the 

middle  third   of  the   horn's    inner 

border  at  a  le^el  considerably  above 

their  iw>int  of  entnmce  to  the  cord. 

Some    of    them    reach    Clarke's 

column.     The   thirrl  group,  ari.-sing 

mainly  from  the  lower  limbs,  enter 

still  nearer  the  median  line  and  pass  up  nearly  tlie  entire  length  of  the 
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cord,  constituting  the  columns  of  GroU,  and  terminate  in  the  bulbar 
gray.  The  tract  of  Lissauer  lying  between  the  head  of  the  posterior 
horn  and  the  periphery  of  the  cord  among  the  entering  posterior-root 
fibers,  is  made  up  of  fine  fibers  arising  from  the  posterior  roots  either 
as  collaterals  or  as  direct  continuations  of  the  numerous  finer  fibers  of 
the  root.  These  fibers  of  Lissauer's  tract,  after  ascending  a  short 
distance,  enter  the  gelatinous  substance  of  Rolando,  which  caps  the 
posterior  horn,  and  some  of  them  penetrate  the  posterior  horn  itself. 
This  tract  also  degenerates  in  tabes. 

Embryologically,  the  posterior  columns  of  the  cord,  including 
Lissauer's  tracts,  are  an  accession  to  the  cord.  Th^y  arise  in  the  lateral 
neural  plaques,  which  are  finally  represented  by  the  posterior-root 
ganglia,  and  enter  the  cord  by  way  of  the  posterior  roots,  pursuing 
their  course  upward  in  the  manner  indicated.  This  part  of  the  cord 
only  reaches  full  development  at  birth.  It  is  to  this  posterior,  exogen- 
ous, independently  developed  portion  of  the  cord-structure  that  the 
spinal  lesions  of  tabes  are  principally  confined. 

These  vary  at  diflPerent  levels  and  at  different  stages  of  the  disease. 
In  long-standing  cases  the  entire  portion  of  the  cord  embraced  between 
the  posterior  horns  and  the  commissure  may  be  sclerosed  from  the  filum 
terminale  to  the  medulla.  In  incipient  cases  the  tracts  of  Lissauer  and 
the  columns  of  Burdach  are  afiPected  at  the  lowest  level,  the  columns  of 
Goll  above.  Ordinarily,  the  sclerotic  changes  of  tabes  are  most 
marked  in  the  lumbar  cord,  where  they  commonly  begin ;  in  other  cases 
the  cervical  enlargement  is  most  affected ;  again,  in  others,  the  intra- 
cranial lesions  of  the  medulla  predominate,  and  when  associated  with 
cortical  changes  we  have  the  progressive  paralysis  of  the  insane. 
Clinical  varieties  correspond  to  these  various  preponderating  locations 
of  the  sclerotic  process,  and  all  intermediate  varieties  and  combinations 
of  lesions  and  clinical  types  are  encountered.  This  sclerotic  change, 
like  tliat  in  the  nerves,  is  a  pure  Wallerian  dc^neration. 

The  lesions  of  the  spinal  gray  in  tabes,  as  far  as  now  describable, 
consist  of  a  d^eneration  of  the  fine  nervous  reticulum  about  the  cells 
of  Clarke's  column  near  the  inner  border  of  the  neck  of  the  posterior 
horns.  The  change  is  an  early  one  and  most  marked  in  the  outer  cells  of 
the  group.  This  reticulum  is  made  up  of  the  terminal  brushes  of  fibers 
from  the  posterior  roots.  Ordinarily,  the  cells  themselves  are  spared, 
but  in  some  cases  they,  too,  show  degenerative  changes,  and  the  dired 
cerebellar  tracts  and  Gower^s  ascending  anterolateral  tracts  are  then  also 
sclerotic.  These  two  cord-tracts  find  their  trophic  supply  in  the  cells 
of  Clarke's  column ;  hence  their  degeneration  when  these  cells  are 
affected.  Clarke's  column  begins  in  the  upper  lumbar  segments  and 
extends  to  the  seventh  or  eighth  dorsal,  when  it  becomes  extremely 
attenuated  and  practically  disappears  at  the  second  dorsal,  to  again 
appear  above  the  cervical  enlargement  in  the  upj>er  cervical  cord.  The 
lesion  of  Clarke's  column  is,  therefore,  most  marked  in  the  lower 
dorsal  region. 

The  posterior  honi  profxr,  according  to  Lissauer  and  others,  shows  only 
insignificant  changes  except  in  the  caput  of  Rolando,  where  the  fine  fibers 
and  radiating  fibers  from  the  posterior  root^s  are  customarily  degenerattnl. 
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The  cord-lesions  in  tabes  are  commonly  symmetrical,  but  not  infre- 
quently in  early  stages  one  side  will  show  more  sclerosis  than  the  other, 
often  corresponding  to  greater  symptoms  in  the  limb  or  limbs  of  that 
side. 

In  addition,  it  is  to  be  noted  that  there  is  a  clouding  of  the  meninges 
overlying  the  sclerotic  tracts  in  the  spinal  cord,  to  which  much  impor- 
tance has  been  given  by  some  who  see  in  it  a  meningitia  forming  an 
initial  pathological  process  in  tabes.  This  and  the  cord-changes  can  be 
frequently  recognized  by  the  eye,  but  in  incipient  cases  recourse  to  the 
microscope  is  required  to  decipher  the  morbid  condition.  In  some 
instances  the  meningeal  condition  reaches  one  of  chronic  inflammation, 
which,  in  turn,  may  cause  a  marginal  myelitis  that  may  even  extend  to 
the  pyramidal  tracts. 

Bearing  upon  the  question  of  meningitis  is  the  fact  that  the  spinal 
fluid  during  life  commonly  presents  a  lymphocytosis,  as  has  been  abun- 
dantly proven  by  Widal,  Sicard,  Ravaux,  Schoenbrun  and  many  others. 

The  cranial  nerves  are  all  liable  to  degeneration,  but  this  tendency  is 
most  marked  in  the  optic  and  auditory  nerves,  which  in  effect  are  cere- 
bral lobes.  Changes  of  a  similar  sort  are  not  rarely  found  in  both 
roots  of  the  trifacial  or  in  the  nuclei  of  the  motor  nerves  of  the  eyeball 
and  of  the  intra-ocular  muscles,  in  the  glossopharyngeal,  pneumogastric, 
&cial,  and  hypoglossal.  Involvement  of  the  iridociliary  apparatus  is, 
perhaps,  the  most  common  of  all. 

The  eerdyral  lesions  of  tabes,  aside  from  those  of  the  cranial-nerve 
nuclei  or  even  embracing  them,  are  those  of  paretic  dementia^  the 
description  of  which  is  contained  in  the  second  part  of  this  book. 
With  this  disease  tabes  has  the  most  intimate  relations.  Foumier  has 
gone  to  the  point  of  considering  them  of  identical  nature  and  only 
varying  in  the  primary  location  of  the  lesions.  The  parasyphilitic 
theory  of  paretic  dementia  rests  on  exactly  the  same  sort  of  a  founda- 
tion as  does  that  of  tabes  dorsal  is.  A  certain  proj)ortion  of  cases  of 
tabes  develop  paralytic  dementia  ;  a  large  number  of  paretic  dements 
present  tabetic  symptoms  and  tabetic  cord-lesions.  Both  diseases 
commonly  have  identical  bulbar  and  cranial-nerve  symptoms  and 
lesions.  Though  Jendrassik  tends  to  consider  the  cerebral  lesions  of 
tabes  as  always  initial,  they  are  probably  concomitant  only,  and  due 
to  the  same  sj>ecific  cjiuse.  Their  association  in  point  of  time  and 
development  is  open  to  all  possible  modifications  throughout  all  the 
varieties  of  each  affection.  The  most  pronounced  ty|x^s  of  both  syn- 
dromes are  presented  as  the  sclerotic  process  falls  first  and  most  severely, 
respectively,  on  the  caudal  or  cephalic  extremity  of  the  cerebrospinal 
system. 

Sjnnptoms. — From  the  extent  of  the  morbid  anatomical  changes  in 
tabes  it  must  be  evident  that  its  symptomatolojry  embraces  nearly  every 
bodily  orpin  and  function.  The  clinical  features  of  the  disease  can  only 
be  fully  presented  by  taking  them  uj)  systematically.  Afterward  an 
attempt  will  be  made  to  group  them  in  describing  the  eomm<m  clinical 
varieties  of  the  malady.  As  we  proceed,  the  relation  of  the  various 
sym])toms  to  the  course  of  the  disease  will  be  indicated.  Their  rela- 
tive frequency  will  be  shown  in  tabular  form. 
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Motor  Disturbances. — The  motor  disturbances  of  tabes,  while  not 
the  earliest,  are  among  the  most  important,  and  are  the  ones  which 
usually  first  seriously  attract  the  patient's  attention.  They  consist  of: 
(1)  ataxia;  (2)  involuntary  moveniaitSj  and  (3)  pahies. 

Tabetics  deprived  of  their  muscular  sense  by  the  posterior  sclerosis 
or  by  the  degeneration  of  the  peripheral  sensorj'  fibers  in  the  muscles 
and  joints  can  not  determine  the  exact  positions  of  their  limbs  without 
the  aid  of  vision.  This  is,  no  doubt,  increased  to  some  extent  if  attended 
by  cutaneous  dysesthesia,  which  is  frequently  present.  They  thus  "  lose 
their  legs  in  the  bed  "  in  marked  cases,  and  have  to  verify  the  position 
of  their  limbs  with  their  hands  or  eyes.  In  less  pronounced  cases  they 
can  not  with  closed  eyes  duplicate  with  one  limb  the  position  passively 
pven  the  other  by  the  examiner,  or  do  so  with  uncertainty.  Another 
manifestation  of  the  j^rturbation  of  the  muscular  sense  is  an  inability 
to  accurately  distinguish  the  difference  in  weight  of  similarly  shaped 
objects  held  in  the  hands.  The  normal  individual  can  usually  deter- 
mine a  difference  of  five  per  cent.  This  symptom  can  sometimes  be  shown 
by  having  the  patient  first  write  a  short  sentence  with  open,  and  then 

Fig.  184.— Ataxia  of  the  upper  extremities  sliown  in  the  handwriting.    1,  Written  with  eyes  open; 

2,  with  cloeed  eyes. 

repeat  it  with  closed,  eyes.  The  uncertainty  of  position  and  the  conse- 
quent incoordination  is  then  sometimes  graphically  demonstrated,  while 
grosser  movements  with  the  upj)er  extremities  may  l)e  tolerably  exact. 
Many  patients  fail  to  touch  the  nose  or  ear  or  any  given  point  with  the 
index-finger  when  the  eyes  are  closed. 

Tabetics  commonly  present  the  f<igii  of  Romberg  early  if  the  lower 
portion  of  the  cord  is  involved.  With  closed  eyes  they  sway  or  may  fall 
heavily  if  the  feet  are  placed  close  together,  and  may  even  be  unable  to 
stand  with  a  broad  base  of  support  Walking  backward  with  closed 
eyes  will  almost  invariably  determine  incoordination  in  the  lower  ex- 
tremities if  present  in  the  slightest  degree.  So  will  attempts  to  stand 
on  one  f(X)t.  In  advanced  cases  this  loss  of  muscular  sense  causes  so 
markcnl  an  ataxia  that  walking  is  impossible,  even  with  the  eyes  open. 

To  this  source  we  must  also  attribute  the  ataxic  gait  tliat  is  so  char- 
acteristic when  well  develojKHl.  It  by  no  means  appears  clearly  in  all 
cases,  but  may  usually  be  induced  to  some  degree  by  having  the  patient 
walk  with  closed  eyes,  or  may  be  manifest  in  the  difficulty  of  executing 
a  prompt  "alxnit  face/'  in  suddenly  rising  fmm  a  chair  and  attempting  to 
immediately  walk  forward,  in  desc^^nding  a  stair,  in  halting  suddenly 
when  advancing,  and  in  marking  time  afler  the  military  fashion.     In 
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crossing  one  knee  over  the  other  the  moving  limb  is  nften  raiged  too 
high  and  too  vigorously  dropijed  across  its  fellow.  When  the  gait  b 
plainly  ataxic,  the  patient  rises  from  the  chair  with  some  suddenness,  as 
if  lifted  by  a  spring,  then  balances  a  moment  before  putting  himself  in 
motion.  Tlie  first  steps  are  iisiially  taken  briskly  and  the  patient  may 
even  plunge  forward.  The  legs  are  thrown  out  widely.  Tlie  foot  goes 
forward  irregularly  with  some  rigidity,  the  toe  up,  often  departing  later- 
ally from  the  direct  line,  and  is  brought  down  with  a  shock  up(m  the 
heel,  or  flat-footed.  As  the  Ixnly  is  advanoed,  there  is  a  tendency  to 
overextension  of  the  sup|>ortinp  knee-^joint,  which  often  produces  a 
baekwiinl  biiwini;  of  tlir  liml'  i\ni\  may  con^itituti:-  a  niiirked  deformity. 


Fig.  l(».-:Shf 


■iK.  lW.-jShf.winK  II 


The  foot  is  usually  raised  too  high  at  the  end  of  the  step,  but  is  also 
prone  to  catcli  upon  any  trifling  obstacle  as  it  swings  forward.  The 
opposite  foot  is  then  advanced  in  a  similar  irregular  way,  and  the  patient 
almost  invariably  aids  himself  by  carefully  watehing  his  feet  and  by  the 
additional  assistance  of  one  or  t^vo  canes  (Fig.  185).  In  sunie  cases 
there  is  considerable  uniformity  in  the  manner  of  takiiig  each  st^p,  but 
as  often  no  two  paces  are  exactly  alike,  and  the  patient,  instead  of 
advancing  iu  a  straight  line,  swerves  more  or  less  to  one  and  tlie  other 
8idc,  often  bumping  into  neighboring  objects. 

When  he  sits  down  he  does  so  witli  suddenness,  as  if  both  knees 
gave  way  too  soon,  as  they  often  do.  In  the  same  way  he  can  not  grad- 
ually lower  himself  from  the  erect  position  to  a  squatting  attitude,  but 
drops  suddenly  when  the  knees  are  partially  bent.     The  sudden  giving 
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way  of  a  knee  sometimes  causes  him  to  fall,  and,  as  a  rule,  his  attitude 
and  gait  denote  every  effort  to  trust  these  joints  as  little  as  possible  and 
to  fix  them  by  overextension. 

When  the  upper  extremities  are  markedly  ataidc,  it  is  shown  in  the 
manner  of  grasping  a  small  article,  toward  which  the  hand  goes  with 
wide-spread  fingers,  and  grabs  down  on  it  as  if  it  might  escape  by  flight 
Finally,  walking  becomes  impossible,  and  the  upper  extremities  may  be- 
come useless  except  for  wide  and  inexact  movements.  Commonly  inco- 
5rdination  is  most  marked  in  the  lower  extremities,  but  in  the  cervical 
type  of  tabes  the  condition  may  be  more  pronounced  in  the  arms.  In 
all  these  motor  affections,  however,  muscular  power  is  not  necessarily 
impaired.  It  is  only  the  muscular  sense  that  fails.  The  ataxia  is 
commonly  of  insidious  development,  but  in  some  instances  comes  on 
abruptly,  usually  as  the  result  of  some  physical  strain  or  exhausting 
condition  or  after  a  period  of  disuse  of  the  limbs,  as,-  for  instance,  after 
an  illness  or  fracture.  In  cases  where  it  is  slowly  increasing  it  may 
show  sudden  intensification,  some  of  which  may  recede,  but  rarely  does 
such  sudden  increase  of  ataxia  fully  pass  away. 

Involuntary  movements  in  tabes  dorsalis  are  not  uncommon,  and  are 
probably  more  frequent  than  reports  indicate,  as  they  are  obscured  by  the 
major  features  due  to  incoordination.  In  the  early  as  in  the  late  stages 
they  may  be  observed  in  some  cases,  and  usually  are  uniform  for  the 
given  patient.  They  may  consist  of  a  sudden  involuntary  movement  of 
the  thumb  or  a  finger,  or  the  turning  of  the  wrist,  or  the  jerking  of  the 
arm  or  foot.  In  a  case  now  under  observation  the  en tii'e  lower  extrem- 
ity is  frequently  violently  jerked,  mainly  by  the  flexors  of  the  hip,  and 
these  movements  may  be  repeated  rapidly,  but  irregularly,  for  several 
minutes,  and  even  for  an  hour  or  two  daily,  irrespective  of  &tigue  or 
position.  Such  jerkings  of  the  legs  are  prone  to  occur  during  sleep. 
In  exceptional  cas(»s  and  in  their  terminal  stages  both  lower  extremities 
may  be  forcibly  dra>vTi  up  to  the  body.  This  occurs  upon  coughing, 
sneezing,  or  sometimes  upon  voluntary  efforts  of  any  sort  or  even  upon 
the  manipulation  of  the  extremities.  The  slighter  movements  have 
been  called  athetoid  by  some,  but  they  present  nothing  in  common  with 
the  true  athetotic,  vermicular  movements  so  common  in  the  cerebral 
palsies  of  children. 

Fraenkel  has  recently  emphasized  the  fact  that  myoidism  is  easily  pro- 
voked, in  the  muscles  which  show  diminished  reflexes,  by  sharply  pinch- 
ing them,  or  by  a  smart  light  blow  with  a  ruler,  at  right  angles  to  their 
length. 

Pdisies, — The  paralytic  features  in  tabes  are  of  two  orders,  and  are  to 
be  clearly  distinguished  from  the  loss  of  coordinate  jK)wer  which  consti- 
tutes the  major  motor  difficulty.  (1)  One  is  due  to  the  wasting  of  the 
muscles,  a  result  of  the  involvement  of  the  anterior  horns  of  the  cord, 
usually  appearing  late  in  the  disease ;  (2)  the  second  group,  to  which 
attention  is  here  confiii(»(l,  is  the  result  ot  organic  or  vascular  changes 
in  the  cerebrum  or  cord.  They  ap{xjar  in  about  one-fifth  of  the  cases, 
and  embrace  hemiplegia,  facial  jxiralysis,  lingual  paresis,  monoplegias, 
laryngeal  palsy,  and  paraplegias,  the  last  being  due  to  focal  disturbance 
in  the  cord.     In  addition,  paralytic  drooping  of  the  lid  constituting 
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ptosis,  one  of  the  early  manifestations  of  tabes,  may  be  mentioned,  but 
will  be  more  fully  described  under  disturbances  of  the  ocular  apparatus. 
The  facial  palsy  also  may  be  neuritic. 

A  peculiarity  of  these  palsies,  as  pointed  out  by  Fournier,  who  has 
tabulated  them,  is  their  usual  benign  and  fleeting  character.  They  may 
last  some  days  or  a  few  weeks,  when  they  may  completely  and 
spontaneously  disappear,  but  a  minority  of  the  palsies  remain  per- 
manently. Some  of  these  transitory  cases  undoubtedly  are  to  be 
referred  to  hysteria,  which  not  infrequently  is  a  complication  of  tabes. 
The  permanent  cases  are  probably  due  to  vascular  or  inflammatory 
accidents  in  the  brain  or  cord ;  in  other  instances  a  neuritis  may 
determine  a  localized  loss  of  power. 

Sensory  Disturbances. — The  sensory  disturbances  in  locomotor 
ataxia  are  among  the  very  earliest  to  appear,  and  persist  in  some  form 
or  other  throughout  the  course  of  the  disease.  They  are  rarely  the 
same  in  any  two  patients,  and  may  vary  almost  infinitely  in  a  given 
case. 

Subjective  Sensory  Disturbances. — ^The  first  group  of  sensory  disturb- 
ances are  those  of  a  subjective  nature,  regarding  which  we  have  to  de- 
pend entirely  upon  the.  descriptions  of  the  patient.  They  may  be  subdi- 
vided into  those  which  are  intermittent  and  those  which  are  permanent. 
First  and  most  important  of  the  intermittent  variety  are  the  so-called 
lightning  pains,  which  are  experienced  in  the  face,  extremities,  or  trunk, 
but  most  commonly  in  the  legs.  They  are  described  in  the  most  vigor- 
ous language  and  the  most  striking  terms  by  these  unfortunate  sufferers, 
are  clearly  atrocious  in  character,  and  are  not  associated  usually  with 
any  evidence  of  disturbance  in  the  part  where  they  locate.  Pains  of  a 
similar  character,  but  somewhat  less  in  intensity,  and  transitory  like 
the  liglitning  pains,  are  lancinatingy  boring,  buminy,  twisting  sensations 
of  a  painful  character.  In  each  patient  an  attack  of  such  pain  is 
likely  to  be  followed  by  a  similar  attack  in  a  similar  location,  and  these 
attacks  or  crises  occur  in  some  aises  with  a  degree  of  regularity  every 
week,  month,  or  year.  Ordinarily,  they  are  attributed  to  rheumatism, 
and  it  is  not  uncommon  for  patients  to  be  treated  for  rheumatic  disturb- 
ance for  months  and  even  years  before  the  tabetic  nature  of  the  painful 
affection  is  recognized.  A  careful  examination  in  a  case  marked  by 
re|x^ted  painful  attacks  will  almost  invariably  determine  other  evi- 
dences of  tabes.  The  diagnosis  should  be  made.  When  commencing 
early  in  the  disease,  the  pains  may  disappear  after  the  ataxia  has 
Ixjcome  prominent,  but  if  they  do  not  appear  in  the  early  stage  they  are 
not  likely  to  appear  later.  In  some  cases  they  jiersist  through  the 
entire  duration  of  the  disease.  Cases  presenting  very  severe  pains  early 
seem  to  run  a  more  tardy  course  than  those  in  which  pain  symptoms  are 
insignificant. 

Another  variety  of  subjective  pains  are  associated  with  the  viscera, 
and  constitute  anal,  testicular,  ovarian,  urethral,  vesical,  gadric,  laryngeal, 
and  intesfinal  crises,  which  will  be  taken  up  in  the  consideration  of  the 
visceral  disturbances  of  the  disease. 

Talx^tics  also  frequently  complain  of  attacks  of  muscidar  cramps, 
which,  like  the  lightning  pains,  have  a  tendency  to  come  on  in  gusts, 
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and  frequently  cx)nipel  the  patient  to  take  to  bis  bed.  Their  common 
location  is  in  the  muscular  masses  of  the  lower  extremities  or  in  the 
small  of  the  back. 

The  second  class  of  pains  is  more  permanent  in  character,  lasting 
weeks,  months,  or  even  years,  perhaps  appearing  and  disappearing  sev- 
eral times  during  the  course  of  the  disease.  One  of  the  most  important 
of  these  is  the  girdie  sensaiion.  The  patient  describes  it  as  the  feeling 
of  a  tight  belt,  and  may  frequently  attempt  to  relieve  it  by  loosening 
his  clothing.  It  may  be  situated  in  the  lower  portion  of  the  abdomen, 
or  at  the  level  of  the  umbilicus,  or  about  the  chest.  It  is  usuallv  rather 
narrow  in  its  vertical  extent,  but  may  be  of  considerable  width,  giving 
rise  to  sensations  of  an  iron  or  rigid  corset  An  analogous  sensation  is 
sometimes  felt  in  the  extremities  as  of  a  bracelet,  or  as  if  the  legs  or  arms 
were  wound  with  rope.  Paresthetic  sensations  of  a  more  or  less  per- 
sistent character  are  described  by  the  patient  as  the  creeping  of  ants  or 
insects,  a  feeling  of  fullness  in  certain  parts  of  the  body,  especially  along 
the  ulnar  border  of  the  forearm  and  hand,  and  in  the  lower  extremities 
below  the  knees.  In  other  cases  the  sensation  is  that  of  a  cobweb  or 
some  light  fabric  upon  the  skin. 

Sensory  Disturbcmces  Partially  Objective. — Analgesia  is  one  of 
the  commonest  manifestations  of  tabes,  affecting  not  only  the  cutaneous 
extent,  but  the  muscles,  bones,  and  joints.  Even  dislocations  and  frac- 
tures, perforating  ulcers,  and  other  diseases  of  the  deeper  parts,  as  well 
as  of  the  skin,  are  frequently  unattended  by  pain.  Very  often  the 
patient  is  unaware  of  the  analgesia  and  is  surprised  to  observe  that  a 
needle  can  be  thrust  deeply  into  the  tissues  without  giving  rise  to  any 
discomfort.  This  loss  of  the  sensation  of  jiain  is  frequently  distributed 
in  plaques  upon  the  trunk  and  extremities  without  reference  to  the  ordi- 
nary manifestations  of  the  disease,  and  does  not  spare  the  surface  of  the 


Fig.  187.  —Tabetic  cuinun  of  blunted  tactile  seoBation. 


head.  It  has  a  tendency  to  symmetrj',  affecting  lx)th  upper  extremities, 
both  lower  extremities,  or  the  trunk  bilaterally.  On  the  head,  however, 
there  is  a  tendency  to  a  unilateral  distribution  of  the  analgesia.  On  the 
trunk  the  most  eominon  Im^jition  for  the  analgesia  is  over  l)oth  jwctoral 
regions,  alx)ut  the  uinhilieus,  in  each  inguinal  n^gion,  and  over  the 
shoulders.     Fre(|uentlv  these  analgesic  placjues  are  marktH.1  by  a  hyjwr- 
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esthetic  border.  On  the  upper  extremities  the  analgesia  most  commonly 
affects  the  fingers  or  the  ulnar  border  of  the  forearm.  In  the  lower 
extremities  it  is  the  sole  of  the  foot,  the  heel,  and  the  toes ;  on  the 
thighs  the  inner  surface,  corresponding  to  the  adductors.  The  nerve- 
ti:unks,  as  the  ulnar  at  the  elbow,  and  the  external  popliteal  at  the  head 
of  the  fibula,  are  frequently  found  insensitive  in  very  early  stages  of 
the  disease.  The  testicle  commonly  loses  its  normal  sensitiveness  to 
pressure. 

On  the  trunk  is  frequently  found  what  may  be  denominated  the 
tabetic  cuirass.  In  about  four-fifths  of  the  patients,  even  at  an  early 
stage,  there  appears  a  band  about  the  chest,  which  may  be  most  marked 
on  the  anterior  or  more  commonly  the  posterior  surface,  or  rarely  con- 
fined to  the  pectoral  regions.  This  area  presents  a  diminished  sensation 
to  touch  (Laehr,  Patrick,  Bonar).  Its  outline  above  and  below  is  some- 
times hyj)eresthetic.  It  varies  in  vertical  width  from  three  or  four 
inches  to  an  area  which  would  be  covered  by  a  corset,  and  is  sometimes 
associated  with  a  girdling  sensation.  This  cuirass  distribution  is  not 
ordinarily  one  of  analgesia,  but  of  tactile  loss,  though  it  may  be  both. 
Its  limits  are  those  of  the  cutaneous  extent  of  the  spinal  segments,  and 
do  not  conform  to  the  course  of  the  intercostal  nerves.  These  areas  of 
tactile  anesthesia  have  four  principal  localizations:  (1)  In  horizontal 
patches  or  girdles  on  the  trunk ;  (2)  the  internal  surface  of  arms  and 
forearms  and  ulnar  borders  of  hands ;  (3)  the  perineal  and  genital 
regions ;  (4)  the  outer  margins  of  the  feet,  outer  sides  of  legs,  and  the 
antero-intemal  surfaces  of  the  thighs.  They  are  often  related  ^  to  the 
painful  disturbances  of  neighboring  viscera. 

Hyperalgesia  is  a  common  condition  in  tabes.  It  may  appear  in 
plaques  similar  to  those  of  analgesia,  but  has  less  tendency  to  symmetry 
of  distribution  and  is  less  persistent.  These  hyperalgesic  plaques  fre- 
quently are  the  foci  of  lightning  pains  and  often  appear  during  the 
painful  crises.  Hyperalgesia  may  be  found  not  alone  for  the  painful 
stimulus  of  the  needle,  but  for  cold  and  other  sources  of  pain.  Many 
patients  in  the  early  years  of  the  disease  find  hot  water  intolerable  in 
the  bath  and  frictions  by  hand  or  towel  almost  unl)earable. 

In  some  instances  the  stereognostic  sense  is  materially  impaired  and  in 
a  ratio  disproportionate  to  other  s<»nsory  modifications.  ^  Thus,  in  the 
hands,  which  may  be  the  seat  of  only  slight  paresthesia,  a  iriatch-box 
may  not  ho  told  from  a  coin  and  other  familiar  objects  similarly  mis- 
taken or  unrecopiized. 

MmliHoations  of  the  cutaneous  sensations  are  quite  frequent.  Com- 
nionlv  the  iransinission  of  sensation  from  the  extremities  is  retarded  so 
that  the  patient,  when  instructed  to  do  so,  does  not  indicate  the  percej>- 
tion  of  the  j)in-prick  upon  his  shin  or  foot  within  a  perio<l  of  three, 
hve,  or  even  ten  seconds,  or  more.  In  a  general  way  the  retardation 
of  the  transmission  of  sensation  increases  with  the  distance  of  the  part 
from  the  head,  not  only  because  of  the  distance,  but  from  the  fact  that  the 
extremities  usually  present  the  greater  disturbance  of  sensation,  probably 

»  iMarinesoo.  "Soni.  Mc(l.,"  Oct.  13,  1897. 
»  Kennie,  "  Br.  Mt-d.  Jour.,"  Feb.  7,  1903. 
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owing  to  the  changes  in  the  distal  ramifications  of  the  sensory  nerves. 
A  peculiarity  is  tliat  the  retardation  of  sensation  may  be  dissociated. 
Painful  sensation  may  be  retarded,  while  that  for  touch  is  not,  so  that 
the  patient  feels  the  prick  of  a  pin  immediately  as  a  touch  and  subse- 
quently as  a  pain.  Frequently  patients  are  unable  to  distinguisn  the 
character  of  the  stimulating  impression,  recognizing  a  prick  as  a  pinch. 
This,  in  other  words,  is  an  expression  of  the  diminution  of  their  sensi- 
tiveness. Tabetics  may  fail  to  pro|)erly  locate  the  stimulus, — a  pinch 
on  the  foot  may  be  referred  to  the  knee  or  to  the  opposite  foot.  In 
general,  the  tactile  sensations  are  abolished  later  and  to  a  less  degree 
than  sensations  of  pain,  but  they  are  also  frequently  modified,  and  this 
gives  rise  to  additional  difficulty  in  locomotion.  The  patients  express 
themselves  as  having  a  feeling  of  walking  upon  a  thick  carpet,  upon 
cushions,  upon  rubber,  or  other  yielding  substances. 

It  may  be  found  that  a  stimulus  not  at  first  recognized  is  appre- 
hended upon  being  repeated  a  few  times  with  some  rapidity,  the  smnmon 
Hon  of  effects  being  competent  to  reach  a  sensorium  cut  off  from  a 
single  impulse.  Again,  a  stimulus  at  first  competent  may,  upon  repe- 
tition, fail  to  rouse  the  sensorium  by  exhavMion  apparently  of  the 
conduction  apparatus  which,  after  a  short  interval  of  rest,  again  responds 
to  tlie  original  excitation.  Even  the  syringomyelic  dissociation  of 
cidcineous  sensibility  has  been  encountered  in  tabes,  but  commonly  it  is 
devoid  of  those  exact  and  equal  boundaries  for  all  forms  of  sense 
anomalies  which  are  found  in  the  true  syringomyelic  syndrome.^ 

In  all  cases  it  is  necessary  to  use  the  utmost  caution  in  making  tests 
of  sensation,  as  already  indicated  in  Part  I.  Some  allowance  also  must 
be  made  for  the  intelligence  and  temperament  of  the  given  patient. 

Disturbance  of  the  Beflexes. — ^The  knee-jerks  are  lessened,  un- 
equal, or  more  frequently  abolished,  and  that  at  an  early  stage  of  tabes, 
in  at  least  nineteen  t)ut  of  t>vcnty  cases.  The  lost  knee-reflex,  often 
called  WestphaPs  sign^  must  be  sought  with  great  care,  but  in  no 
instance  should  the  patellar  reflex  be  considered  extinct  unless  the  plan 
of  reinforcement  and  all  precautions  are  taken  to  elicit  it  It  may  also 
be  well  to  recall  that  it  is  diminished  in  advimced  age,  in  sleep,  by 
fatigue,  in  exhausting  illness,  and  by  any  condition,  such  as  a  peripheral 
neuritis,  that  destroys  the  afferent  and  efferent  paths  or  the  spinal 
center.  It  is  also  possible  that  ver}'  rarely  a  healthy  adult  may  be 
found  without  a  knee-jerk.  The  Achilles  reflex  ordinarily  fails  with  the 
knee-jerk.  In  fact,  it  may  disap{K»ar  before  the  kn(ie-jerk  is  lost  and 
constitutes  a  valuable  early  test.  The  reflexes  in  the  upper  extremity 
fail  when  the  eiTvical  conl  is  involved,  and  Fraenkel  claims  that  the 
triceps  reaction  is  lost  as  commonly  and  as  early  as  the  knee-jerk ; '  but 
this  is  clearly  erroneous.  The  sujyerflcial  reflexes,  such  as  the  plantar, 
alxlominal,  (lorsal,  and  scapular,  are  variable.  The  uns  reflex  to  light  is 
usually  abolished  early,  but  will  be  considered  later  with  the  disturb- 
ances of  certain  other  organic  reflexes,  including  those  of  the  cremasters. 

All  muscles  in  the  involveil  areas  present  a  peculiar  lack  of  tonicity, 
of  which  the  reduced  or  lost  tendon  reflexes  are  a  manifestation.     This 
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hypotone  is  readily  demonstrated  by  the  ease  with  which  over-extension 
can  be  imparted  to  koees,  ankles,  and  elbows,  and  in  the  great  range 
of  flexion  at  the  hip  and  of  abduction  of  the  thighs. 


A 


Fig.  lU.— Aboonnil  rmnga  of  I«iDn  of  hip-Joipl  due  to  hTpolonui  in  Ubo. 


Fig.  189.— Abnoniiil  sIhIuciIiiu  oritiicbi,  the  "ipllt"  poiitiOD,  due  to  hriialaiiui  In  ttbek 
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Disturbance  of  the  Visual  Apparatus. — Both  the  external  and 
internal  portions  of  the  ocular  meclianiem  are  frequently  impaired  in 
tabes. 

Ptosis  and  squints,  usually  unilateral,  sometimes  bilateral,  are  of  com- 
mon occurrence  in  the  preataxic  as  well  as  in  the  later  stages  of  loco- 
motor ataxia.  They  may  be  and  often  are  temporary  and  fleeting,  almost 
momentary,  but  show  a  marked  tendency  to  recur  and  occasionally  are 
permanent.  Careful  questioning  will  commonly  recall  to  a  tabetic's 
mind  some  such  ocular  experience.  Its  temporary  character  is  the  best 
evidence  of  its  tabetic,  we  may  even  say  of  its  syphilitic,  nature.  Any 
of  the  extrinsic  muscles  of  the  eye  may  be  selected  by  the  disease,  but 
those  under  the  control  of  the  third  cranial  nerve  show  more  than  their 
due  proportion  of  paralytic  disturbances.  They  may  be  gradually  in- 
vaded, and  a  prt^ressive  external  ophthalmoplegia  results  with  perma- 
nent disability.  Lacrimaiion,  exophthalmos,  enophthalmoa,  ny^agvms, 
and  reduced  ocular  teimon  on  one  or  both  sides  has  been  noticed  in  rare 
instances. 

The  pupils  are  affected  in  the  great  majority  of  tabetic  cases,  and 
fiiruish  some  of  the  earliest  and  most  important  diagnostic  symptoms. 
Every  possible  pupillary  modification  may  be  encountered  in  tabes, — 
ineqaality,  irregvJarity,  miosis,  mydriofiU,  sluggiekness,  loss  of  light  reflex, 
loss  of  accommodaiioH  rgfer,  /oss  of  rffiex  to  pain,  and  absolute  iridoplegia. 
There  !s  only  one  other  disease  that  has  a  parallel  in  this  matter  of 


pu))illiir%'  disturlmiirc,  and  that  is  jtaretic  flrnicntia.  The  analofr}',  if 
not  identity,  of  these  discuses  has  been  snfticicMtly  indicated.  These 
variuuM  piipillun-  disonlcrs  may  be  combined  in  any  and  every  way. 
Shif^slmcss  iif  the  pupils  to  light  and  slight  incqiiidities  and  irrcgntar- 
iticsof  .nidino  sin-  usually  oucountiTod  vcri'  early  in  the  disc.is*'.  Jjator, 
contracted  pupils  still  n-sjwndiiig  to  accommiHliitivc  efliirts  but  not  to 
light,  e«iistitutiiig  the  lioheiison  piipilliiri/  sign,  are  noted,  and  still  later 
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loss  of  reflex  to  pain,  and  eventually  conaplete  iridoplegia,  with  or  with- 
out paralysis  of  accommodation,  is  often  found.  Dilated  pupils  may  be 
subsequently  contracted,  but  pupils  once  contracted  to  an  extreme  degree 
very  rarely  again  dilate  widely.  The  fixed  pupils  of  tabes  resist  agents 
that  ordinarily  control  the  pupillary  muscles,  and  if  forced  from  thefir 
abnormal  proportions,  as  by  belladonna,  return  to  them  only  after  sev- 
eral weeks,  and  sometimes  not  at  all.  The  dissociation  of  the  light  and 
accommodative  reflex  is,  perhaps,  the  most  important  of  all  ocular 
symptoms,  and  appears  early  in  over  one-half  of  all  cases.  Over  sev- 
enty per  cent,  of  tabetics  show  some  pupillary  disturbance. 

The  optic  nerve  degenerates  in  about  ten  per  cent  of  tabetics,  and 
this  occurs  in  those  patients  who  have  shown  ocular  palsies  more  fre- 
quently than  in  others.  The  optic  atrophy  is  usually  bilateral,  but  has 
a  tendency  to  attack  the  left  eye  first.  Its  natural  termination  is  in 
blindness.  In  rare  instances  it  comes  to  a  standstill,  or  even  recedes  a 
trifle.  It  may  cause  blindness  in  a  few  months,  or  many  years  may  be 
required  for  the  extinction  of  sight.  As  a  matter  of  fact,  the  optic 
atrophy  may  have  advanced  to  a  considerable  development  before  the 
patient  notices  any  visual  impairment.  The  order  of  symptoms  is  usu- 
ally :  (1)  A  contraction  of  the  color-fields,  green,  red,  and  blue  fading 
in  the  order  named  ;  (2)  the  form-field  shrinks,  and  (3)  vision  begins  to 
diminish.  The  retraction  of  the  field  is  usually  most  pronounced  on  the 
temporal  side,  but  may  be  irregularly  concentric.  In  occasional  instances 
hemianopsia  or  quadrant  defects  have  been  observed,  and  even  central 
scotomata.  These  partial  fields  are,  perhaps,  properly  attributed  to  a 
retrobulbar  neuritis.  The  characteristic  ophthalmoscopic  picture  from 
the  first  shows  a  blanching  of  the  papilla,  which  becomes  grayish  or 
bluish-white  and  pearly.  Its  border  is  sharply  defined,  and  sometimes 
it  is  stippled  by  the  cribriform  markings.  Eventually  the  vessels  diminish 
in  size,  first  the  arteries,  then  the  veins. 

Optic  atrophy  may  be  a  very  early  tabetic  feature,  and  usually  ap- 
pears either  before  or  during  the  early  portion  of  the  ataxic  stage,  while 
the  patient  is  still  walking  fairly  well.  It  is  a  clinical  fact  of  much  value 
that,  as  a  rule,  the  cases  developing  optic  atrophy  early  do  not  show 
much  ataxia,  and  the  locomotor  difficulties  are  only  those  of  blindness. 
When  appearing  in  the  ataxic  stage  there  is  little  or  no  further  increase 
of  incoordination,  and  in  certain  causes  the  ataxia  almost  or  quite  disap- 
pears.    Benedikt  says  it  invariably  subsides. 

Auditory  Symptoms. — Morpurgo  ^  has  shown  that  eighty  per  cent, 
of  tabetics  present  auditory  defects  which  may  appear  early  or  late  in 
the  disease. 

The  auditory  nerve  is  subject  to  a  degeneration  similar  to  that  noted 
in  the  optic  and  about  as  frequently.  In  other  instances  the  disturbance 
is  in  the  middle  or  external  ear.  The  impaifmenf  of  hearing  is  frequently 
insidious  and  extremely  slow  in  reaching  a  complete  degree,  but  in  some 
cases  comes  on  with  rapidity  or  even  abruptly.  It  is  usually  bilateral 
but  common ly  more  marked  on  one  side  than  upon  the  other.  The  dis- 
tinction l)etween  disease  of  the  nerve  and  disease  of  the  conduction  appa- 
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ratus  IS  determined  by  Rinne's  test  (see  page  65).  Weber's  test,  which 
consists  of  placing  the  handle  of  a  vibrating  tuning-fork  on  the  vertex, 
enables  the  patient  to  thus  hear  the  note  better  in  cases  of  middle  or 
external  ear  disease  than  when  the  nerve  is  aifected.  The  disease  of 
the  middle  ear  is,  i>erhaps,  sometimes  of  a  dystrophic  sort. 

Many  tabetics  are  troubled  with  tinnUus  and  vague  subjective  audi- 
tor}' sounds.  Others  have  constant  or  paroxysmal  attacks  of  aural 
vertigo  that  may  be  sufficiently  severe  to  provoke  vomiting  and  great 
prostration.  Auditory  hyperexcitabUity  to  electric  currents  was  found  by 
Marina  ^  in  eight  out  of  eleven  cases  of  tabes,  which  also  indicates  the 
frequency  of  disturbance  of  the  auditory  apparatus  in  locomotor  ataxia. 
Bounnier  ^  attributes  to  labyrinthine  disturbance  many  of  the  common 
signs  and  symptoms  of  the  disease.  He  enumerates  deafness,  vertigo, 
ataxia,  nystagmus,  diverse  disturbances  of  oculomotricity,  pupillary 
changes,  and  a  large  number  of  others,  and  found  labyrinthine  irregu- 
larity in  80  per  cent,  of  cases  examined. 

The  senses  of  8)iiell  and  of  taste  have  also  been  found  impaired  in  rare 
cases,  even  to  the  point  of  complete  loss.  A  careful  examination  for 
similar  defects  in  all  cases  would  probably  show  them  to  be  somewhat 
common.  Klippel  and  Julian  ^  have  reported  nasal  crises  marked  by 
curious  sensations  in  the  nose  and  nasopharynx  and  violent  bouts  of 
sneezing. 

Visceral  Disorders. — ^The  visceral  features  of  tabes  are  among  the 
most  interesting  and  constant  manifestations  of  tlie  disease,  and  among 
those  most  frequently  overlooked  and  misinterpreted  by  the  physician* 
They  consist,  for  the  most  part,  of  paroxysmal  attacks  attended  by  pain 
and  disturbed  function  of  some  viscus,  as  the  stomach,  intestine,  or 
bladder,  and  are  called  tabetic  a^es.  Other  visceral  disorders  are  of  a 
continuous  character,  and  are  attributable  to  impairment  of  the  nervous 
and  vasomotor  control  of  the  parts.  Though  any  viscus  may  be  affiscted 
in  tabes,  the  crisis  features  for  the  given  patient  are  usually  limited  and 
uniform  in  their  manifestations. 

The  Stomach. — Gastric  crises  in  tabes  are  very  common.  They 
are  characterized  essentially  by  })ains  and  vomiting.  The  paitis  are 
located  in  the  pit  of  the  stomach  and  often  radiate  in  various  directions. 
They  are  occasionally  referred  to  the  heart;  indeed,  angina  pectoris 
may  appear  with  them.  They  are  intense,  and  sometimes  so  severe  as 
to  seem  unbearable,  and  may  actually  cause  insensibility.  Sometimes 
they  strike  through  to  the  back  or  flash  into  the  flanks  and  through  the 
abdomen.  The  vomiting  is  repeated  and  intractable.  Sometimes  it  is 
attended  with  excessive  straining,  and  again  the  gastric  contents  are 
ejected  with  very  slight  eructative  eflbrts.  The  vomittis  at  first  consists 
of  undigested  food  and  then  of  gastric  mucus  in  large  amounts,  and 
finally  of  bilious  mucus  in  the  protracted  attacks.  The  vomiting  is  fre- 
quently repeatcnl,  only  a  small  amount  being  ejected  at  a  time  after  the 
first  efforts.  The  slightest  ingestion  of  food  or  liquid  of  any  sort 
promptly  provokes  a  rejx»tition  of  the  emesis.     Sahli,  Hoffmann,  and 

1  '*  Archiv.  f.  Psych.,'*  t.  xxi,  p.  156.         *  "  Nouv.  Icon,  de  la  Salp^t,"  1899. 

»  "Rev.  de  Med.,"  Jul.  10,  1900. 


440  DISEASES  OF  THE  CORD  PROPER. 

others  have  shown  that  there  is  hyperacidity  due  to  an  increase  of 
hydrochloric  and  lactic  acids,  most  marked  at  the  beginning  of  the 
attack  and  gradually  diminishing  as  it  proceeds. 

The  gastric  crisis  is  usually  attended  by  a  state  of  marked  profiron 
turn  that  may  even  recall  the  collapse  of  the  algid  stage  of  cholera  and 
is  usually  equal  to  that  of  severe  seasickness.  The  patient,  cold, 
blanched,  and  covered  with  profuse  perspiration,  presents  the  appear- 
ance of  severe  shock. 

Gastric  crises,  like  all  the  critical  manifestations  of  tabes,  are  of 
sudden  onset  and  abrupt  termination.  They  may  last  an  hour  or  two,  or 
several  days  or  weeks  without  intermission.  In  spite  of  the  great 
tiiirst  that  attends  prolonged  attacks,  the  smallest  amount  of  liquid  is 
not  tolerated  by  the  stomach,  and  alimentation  per  os  is  out  of  the 
question.  Suddenly  the  patient  may  feel  hungry,  the  pains  may 
abruptly  cease,  and  both  food  and  drink  may  be  taken  freely  without 
further  disturbance. 

Grastric  attacks  often  occur  in  the  preataxic  stage  of  posterior 
sclerosis  and  are  attributed  to  all  sorts  of  indigestion,  but  it  is  difficult 
to  identify  any  actually  determining  cause.  They  sometimes  occur  but 
once  in  a  given  case.  Ordinarily,  they  are  repeated,  and  sometimes  with 
regularity,  every  few  weeks  or  months,  or  even  daily.  After  several 
years  they  may  diminish  in  frequency  and  definitely  cease,  or  they 
may  persist  throughout  the  entire  course  of  the  disease.  They  may 
even  cause  a  fatal  termination. 

Variations  are  not  uncommonly  encountered  in  which  the  gastric 
crisis  may  be  unattended  by  much  pain  or  the  pain  may  be  excessive, 
and  vomiting  slight  or  absent.  They  may  closely  simulate  hepatic  or 
nephritic  colic,  or  be  marked  most  by  the  generation  of  an  extreme 
flatulency.  Occasionally  there  is  considerable  blood  in  the  vomitus, 
giving  rise  to  the  suspicion  of  gastric  ulcer. 

The  intestine  is  often  disturbed  in  tabes.  In  some  cases  there  is 
persistent  causeless  diarrhea,  marked  by  frequent  slight  liquid  stools,  not 
attended  by  colics  or  pain.  In  other  instances  constipation  is  beyond 
control  and  fecal  accumulations,  apparently  even  above  the  colon,  cause 
distressing  and  jK'rsistent  complaint.  Intestinal  or  rectal  tenesmiis  occa- 
sionally drives  the  patient  almost  distracted.  There  is  a  constant  desire 
to  defecate,  but  eflbrts  are  abortive,  or  only  result  in  a  small  passage. 
The  repeated  imperative  character  of  these  attacks,  with  their  apparent 
causelessness,  should  serve  to  distifi^uish  them.  A  rectal  examination 
is  usually  negative.  Rectal  crises  may  simulate  dysentery,  particularly 
as  considerabli;  l)lo(><l  may  apj)ear  in  the  stools.  In  many  late  ejises  the 
anal  sphincter  is  incompetent  to  retain  fluid  bowel-contents  or  injections. 

The  urinary  apparatus  presents  some  of  the  earliest  indications 
of  tab(»s.  Among  the  first  symptoms  is  a  dijfficidtij  in  starting  the  urinary 
discharge  and  in  coynpletchf  evacuatinr/  the  bladder.  This  condition 
must  be  intelligently  investigated,  as  it  may  escape  the  patient's  atten- 
tion or  be  deemed  of  no  significance.  Asa  rule,  tabetics  have  to  make 
forceful  alxlominal  expulsive  efforts  to  complete  micturition,  and  in  some 
cases  this  is  aided  by  pressing  the  hands  deeply  into  the  lower  belly- 
wall.      Not  infrequently  after  protracted  waiting,  the  feeble  stream  sud- 
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denly  ceases  to  flow,  or  after  the  act  is  thought  to  be  completed  a  small 
amomit  of  urine  wets  the  clothing.  Complete  retention  is  rarely 
encountered,  but  daily  catheterization  may  be  required  in  some  cases. 
Similarly  partial  or  complete  incontinence  is  met  with,  but  what  is  more 
common  is  an  inability  to  control  the  flow  of  a  few  drops  or  more  of  urine 
if  the  slightest  desire  to  urinate  arises,  or  even  the  thought  of  it  occur. 
Very  frequent  urination  may  be  due  to  a  weak  sphincter  or  to  cystitis, 
which  often  arises  from  retention. 

The  character  of  the  urine  in  tabes  is  frequently  altered.  Glycosuria 
is  somewhat  common  among  tabetics.  The  hereditary  relation  of  tabes 
and  diabetes  has  been  already  suggested.  The  medullary  lesions  of 
tabes  may  stand  for  something  in  this  relation.  In  some  cases  there  is 
a  quantitative  diminvlion  of  the  urea,  or  phosphates,  or  chlorids.  Some- 
times the  quantity  of  urine  is  notably  lessened,  sometimes  greatly  in- 
creased in  a  paroxysmal  manner. 

The  mucous  lining  of  the  urethra  and  the  bladder  may  be  insensitive, 
but  that  does  not  prevent  their  being  the  seat  of  atrocious  painful 
attacks  that  constitute  vesical  crises,  or,  extending  to  the  lumbar  regions, 
suggest  the  term  nephritic  crises.  During  such  attacks  the  patient  is 
constantly  tormented  with  the  desire  to  urinate,  but  fiiils  to  express 
more  than  a  drop  or  two  at  a  time.  Meantime  the  colicky,  darting, 
intense  pains  about  the  neck  of  the  bladder  and  down  the  urethra  or 
thighs  may  give  rise  to  intense  suffering.  Lightning  pains  in  this  r^on 
are  not  infrequent  and  vesical  and  rectal  crises  are  often  associated. 

The  fiT^nerative  functions  frequently  undergo  modifications  in 
tabes.  In  over  one-half  the  cases  there  is  a  loss  of  sexwal  appetite  and 
more  or  less  impotence.  Erections  either  completely  default  or  are  par- 
tial, and  ejaculation  docs  not  take  place.  Impotence-  may  develop  very 
early,  and  sometimes  is  the  first  symptom  to  attract  the  patient's  notice. 
In  a  majority  of  these  cases  there  is  an  early  genital  excitement  that  has 
sometimes  led  to  sexual  excesses  and  has  perhaps  contributed  to  the 
idea  of  the  causal  r6le  of  such  practices.  The  same  thing  is  seen  in 
general  paresis.  Other  reflexes  than  the  genital  may  be  exaggerated  in 
the  initial  period  of  tabes,  as  witness  the  increased  knee-jerk  that 
appears  in  very  exceptional  instances,  and  the  spasmodic  action  of  the 
bowels,  rectum,  and  bladder. 

With  the  loss  of  generative  aptitudes  in  tabes  we  usually  find  a 
diminution  or  complete  extinction  of  the  cremasteric  reflex.  As  there 
is  a  loss  of  appetite  these  patients  make  no  complaints,  contrasting 
sharply  with  the  sexual  neurasthenic,  whose  cremaster  also  is  likely 
to  be  extremely  active.  In  the  same  tabetic  condition  the  bvlbooavemous 
reflex  of  Onanoff,  or  tlie  virUe  reflex,  as  it  is  called  by  Hughes,  is 
usually,  if  not  always,  absent.  To  secure  this  reflex  the  index-finger 
of  the  examiner  is  firmly  placed  over  the  bulbar  portion  of  the  urethra 
at  the  anjjjle  of  tlie  scrotum  and  perineum,  and  the  mucous  membrane  of 
the  corona  ^landis  lightly  pinched.  The  palpating  finger  will  distin- 
guish the  contractions  of  the  bulbocavernous  and  ischiocavernous  mus- 
cles. This  reflex  is  said  to  be  invariably  present  in  healthy  males,  and 
even  in  other  nervous  diseases,  whenever  complete  erection  is  possible. 
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Testicular  analgesia  has  been  already  mentioned.  It  is  present  in 
about  four-fifths  of  all  tabetics,  and  is  not  infrequently  attended  by 
atrophy  of  the  testicle. 

In  female  tabetics  there  are  analogous  changes  in  the  sexual  sphere* 
In  both  sexes  the  genital  organs  are  occasionally  the  site  of  painful 
crises  that  are  commonly  misunderstood,  especially  as  they  are  prone  to 
occur  in  the  preataxic  stage  of  the  disease. 

The  Bespiratory  Apparatus. — Hyperesthesia  and  anesthesia  of  the 
soft  palate  and  diminution  or  increase  of  pharyngeal  and  lan'ngeal  sen- 
sibility may  be  found  separately  or  variously  combined  in  cases  of  loco- 
motor ataxia.  Oppenheim  has  described  pharyngeal  crises^  consisting 
of  rapidly  repeated,  noisy,  and  very  painful  swallowing  efforts  that  are 
involuntary.  They  last  from  a  few  minutes  to  a  half-hour  and  are  at- 
tended by  some  facial  cyanosis  and  abundant  perspiration.  The  writer 
has  observed  them  in  a  case  with  progressive  involvement  of  the  cranial 
nuclei.     A  spasmodic  dry,  barking  cough  is  not  very  uncommon. 

Laryngeal  crises  are  tolerably  common  in  tabes,  and  vary  greatly  in 
degree  and  intensity  in  different  cases.  Sometimes  there  is  a  noisy, 
croupy  inspiration,  to  which  a  cough  may  be  added  that  strongly  sug- 
gests whooping-cough.  There  is  more  or  less  dyspnea,  pain,  anxiety, 
and  depression.  In  some  instances  the  dyspnea  seems  to  be  absolute 
and  the  patient  falls  suddenly,  cyanotic,  unconscious,  and  convulsed. 
Aftier  a  few  moments  the  laryngeal  spasm  yields  and  full  consciousness 
immediately  returns.  This  form  of  laryngeal  crisis  has  been  called  the 
laryngeal  stroke  by  Charcot 

In  patients  subject  to  these  crises  they  may  be  provoked  by  slight 
irritation  of  the  laryngeal  mucous  membrane  by  mechanical  or  other 
means,  and  in  some  instances  by  pressure  of  a  sensitive  point  on  the 
side  of  the  neck  between  the  lower  border  of  the  larynx  and  the  stemo- 
mastoid.  Like  other  tabetic  crises,  thev  may  increase  in  severity  and 
frequency  or  grow  less  intense  as  time  passes,  and  they  have  the  same 
tendency  to  recur.  Though  giving  rise  to  alarming  symptoms,  they  are, 
ordinarily,  without  danger  in  themselves.  They  appear  to  be  due  to 
unusual  sensitiveness  of  the  laryngeal  surfaces. 

iMtyngeal  palsies  are  encountered  in  tabes  and  may  or  may  not  be 
attendtxl  by  lar^mgeal  crises.  The  palsy  may  affect  any  of  the  larj^n- 
geal  groups  of  muscles  on  one  or  both  sides,  but  seems  to  exercise  a 
preference  for  the  dilators.  Corresponding  respiratory  and  vocal  symp- 
toms follow.  The  nerv(»s,  roots,  and  bulbar  centers  have  been  found 
variously  degenerated,  and  the  muscles  themselves  secondarily  atrophied. 
Bronchial  attacks^  marked  by  spasmodic  cough  and  respiratory'  difficulty, 
are  rarely  (encountered. 

The  Vascular  Apparatus. — Taking  into  view  the  fact  that  syph- 
ilis is  one  of  the  commonest  causes  of  vascular  deformities  and  disease, 
the  frequency  of  arterial  sclerosis  and  eanliao  abnormalities  in  loco- 
motor atiixia  is  not  surprising.  Aside  from  the  cerebral  vascular  acci- 
dents arising  from  this  source,  angina  |x»etoris,  associated  sometimes  with 
gastric  crises,  is  encountered.  Valvular  (//wYwr,  affecting  both  the  mitral 
apparatus,  usually  in  the  form  of  insufficiency,  and  tlie  aortic  valve, 
mainly  by  stenosis,  is  found  with  considerable  frequency.     In  300  cases 
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Limbach  ^  found  mitral  insufficiency  alone  in  2  cases ;  with  aortic 
stenosis  once ;  2  cases  of  aortic  insufficiency  were  noted,  1  of  aortic 
insufficiency  and  stenosis,  and  1  aneurysm  of  the  aorta, — 7  in  all,  and 
all  syphilitic.  Lesser  ^  found  aneurysm  in  19  out  of  96  cases,  20  per 
cent.  A  rapid  pulse,  from  100  to  120,  is  not  uncommon.  The  blood 
may  be  normal  or  impoverished  and  frequently  contains  cholin. 

The  temperature  in  tabes  is  normal  or  only  shows  variations  de- 
pendent upon  intercurrent  associated  or  secondary  disorders.  Pel^  has 
reported  a  case  with  crises  of  high  temperature  and  rapid  pulse  lasting 
about  twenty-four  hours.  There  were  also  corA'za,  lacrjmiation,  photo- 
phobia, and  lancinating  pains  in  the  face  and  eyes.  Oppler  *  reports  a 
similar  case. 

Trophic  Disorders. — ^The  disturbance  of  nutrition  in  tabes  finds 
some  manifestation  in  nearly  every  case,  and  there  is  no  tissue  or  struc- 
ture that  may  not  be  affected.  The  great  majority  of  tabetics,  and 
perhaps  all  in  the  later  stages,  show  a  depravity  of  the  general  ntdrition 
that  can  not  be  explained  by  their  physical  inactivity,  by  pains,  or  by  a 
syphilitic  cachexia.  In  the  preataxic  and  ataxic  stages  the  general 
malnutrition  is  frequently  well  marked,  but  exceptionally  the  tabetic  is 
plump,  ruddy,  and  apparently  vigorous. 

Ossebus  System. — On  the  part  of  the  skeleton  tabetic  dystrophy 
presents  two  striking  clinical  manifestations, — spontaneoiia  fractures  and 
dystrophic  arthropaOiies. 

Spontaneous  fractures  in  tabes  are  more  frequent  tlian  might  be 
supposed,  as  they  are  not  by  any  means  always  referred  to  their  proper 
origin.  It  would  ap|>ear  that  they  are  more  common  among  women 
than  in  men.  They  may  occur  in  the  very  early  stages  of  posterior 
sclerosis,  during  the  ataxic  stage,  or  in  the  last  phase  of  the  disease. 
Their  most  frequent  site  is  the  femur,  especially  the  shaft ;  tlie  leg  bones, 
and  those  of  the  forearm  ;  but  any  long  bone  may  present  this  accident, 
and  even  the  vertebral  bodies  are  sometimes  thus  affected.  The  fractures 
may  be  rej)eated  or  multiple  in  the  same  subject.  Separations  of 
epiphyses  and  of  the  bony  insertions  of  muscles  are  also  encountered. 

Tabetic  fractures  are  marked  by  the  practical  absence  of  pain  in  the 
affected  part,  and  by  the  usually  insignificant  force  that  occasions  them. 
They  have  followed  merely  the  crossing  of  the  knees  or  liave  taken 
place  while  the  patients  have  been  calmly  walking  on  a  smooth  surface. 
Union  tiikes  place  readily,  but,  owing  to  the  lack  of  pain,  which  ordi- 
narily reinforces  the  immobilization  of  the  parts  by  splints,  movements 
of  the  limb  are  not  inhibited.  Shorteiiing  and  extensive  callus  are  the 
natural  results. 

The  bones  in  tabes  and  paretic  dementia  present  a  certmn  fragilUy 
which  lays  them  liable  to  fracture  during  life.  To  the  naked  eye  they 
often  present  a  porosity  and  a  shrinking  of  the  comjiact  substance,  with 
an  increnscd  HponginesH  of  the  more  oj>en  structures  and  sometimes  an 
enlargement  of  the  me<lullary  canal.  Microscopically,  the  Haversian 
canals  are  dilated  and  some  decalcification  is  evident.  The  osteoblasts 
are  shrunken  and  sometimes  show  fatty  degeneration,  while  tlie  medul- 

1  ''Deut^h.  Zfit.  f.  NervtMiheilk.,"  1HJ)5.  •'  "  Berlin,  klin.  Wwh.,'»  Jan.  25,  1904. 
»  "  Berlin,  mwl.  Woeh.,"  Jun.  2(),  1899.  *  **  Berlin,  klin.  Woch.,"  1902. 
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lary  substance  is  increased  to  an  amount  corregponding  to  the  diminbhed 
osteal  portion.  This  results  iu  an  inversion  of  the  ordinary  ratio 
between  the  oi^nic  and  inorganic  elements.  Normal  bones  are  about 
two-thirds  inorganic  sulistance;  tabetic  bones  are  about  iwo-thirda 
organic  matter.  In  Other  words,  these  bones  present  a  rarefying  oeteiHi, 
By  some  this  is  attributed  to  cliangos  in  the  nutrient  artery  and  nerve, 
which  have  been  found  sclerotic  and  neuritic.  For  others  the  lesion  is 
a  manifestation  of  the  trophic  disturbance  arising  from  modification  of 
trophic  cells  in  the  spinal  ganglia  and  cord. 


Tabetic  Arthropathy. — Om-  of  the  early  Iwiliires  iif  tulws  iw  an 

abiioniiiil  luiii/p  ii/joiiit-iiiolioii.  Tliis  nmv  be  i>lis('rvi'<l  cvcii  in  the  pre- 
atiixic  stjific,  i>ut  is  iisiiiilly  develo)«>d  alU-r  iTiccNiTtliiiutioii  luis  jipp<iiml. 
Putnaiti  '  was  ;uii.>ii};  tliv  liot  to  call  attfiitiiui  to  tlic  fact  that  tlir  joiuts 
in  tabetics  could  be  I'm-ccd  into  c.xtrcTiir  lli>\i(iu  or  extension  with.nit 
pHMluciiiir  iiiiK'h  .ir  anv  pain,  and  iitlributcd  the  fact  to  analcfsia. 
Frankcl  an.l  V-.mn;^  in  a  fuller  .sUi.ly  ..f  llic  matter,  show  the  extix-me 
range  of  iiiotiiiii  liiat  is  customarily  found  iu  the  jolnt.s  in  this  di.-*ase. 
'  "l!.s.t.  M.aiid  S.  Jniir..'- Auu.  a>.  IHlB.      '  '■  Ximv.  Ti-oii.  lip  In  Rnlpi't.,"  July,  ISM. 


DISEASES  OF  THE  WHITE  MATTES  OF  THE  COBD.  445 

They  found  that  in  locomotor  ataxics  the  foot,  wrist,  elbows,  and  fingers 
are  simiiurly  affected.  Their  patients  could  execute  at  the  first  attempt 
the  "  split "  attitude  that  acrobats  only  attain  by  years  of  practice.  They 
attribute  this  abnormal  flexibility  to  muscular  and  joint  analgesia  in 
part,  but  principally  to  a  loss  of  tlie  muscular  tone.  This  condition  of 
the  joints  places  them  at  a  certain  disadvantage,  so  that  the  joint-suHaoes 
are  not  properly  coaptc<l  and  ligamentous  stretching  is  ofVeu  induced. 
Taken  with  the  incoordination  of  movement,  there  is  little  doubt  that 
the  joints  are  subjected  to  unusual  traumatic  twlstings  and  shocks.  In 
addition,  there  is  present  the  trophic  disturbance  marked  by  fragility 
of  bones,  and  out  of  it  all  arises  the  tabetic  or  Charcots  joint  Its 
frequency  in  syringomyelia  adds  force  to  the  belief  that  the  spinal  lesion 
is  tlie  principal  cause,  the  traumatism  the  excitant 


Fir  191.— Tabcllc  ■rthnpatbj  or  Uia  left  tnM. 

A  tabetic  arthropatiiy  is  marked  at  first  by  (1)  rapid  or  even  sudden 
onset,  (2)  entire  or  nearly  entire  abHFiicc  of  pain  and  tenderness,  and  (3) 
enonaoiM  swefllnff  of  the  a<]j<>iiiing  parts.  The  patient,  while  walking  or 
using  a  member,  may  notice  a  sharp  cracking  in  u  joint  and  find  that  the 
limb  fe<-ls  heavy  and  more  unmanageable  than  usual,  fi^hortly — that  is, 
in  the  course  of  a  few  days — not  only  the  j<Hnt,  but  the  entire  segment 
of  the  limb  la  greatly  swullon.  This  ^veiling  may  («■  the  first  thing  to 
attract  attention.  The  imrts  are  fiflind  tense  but  cool,  nnd  devnid  of 
redness  and  tenderncwi.  The  swelling  is  extreme,  but  nut  bof^,  and 
does  not  pit  on  pressiia-.     Movements  of  the  joint  and  its  employment 
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in  no  way  incoiivenieace  the  patient.  In  favorabte  cases,  after  a  little 
time,  the  swelling  giibsides  and  all  trouble  disappears  except  a  little 
thickening  about  the  joiut  and  some  creaking  in  tlie  articulation.  There 
is,  however,  ii  great  tendency  to  the  recurrence  of  aggravated  and  more 
lasting  attacks.  In  severe  <xues  the  swelling  does  not  disappear  so 
promptly,  but  becomes  circumscribed  about  the  joint  in  a  more  or  lees 
globular  form,  and  the  joint-surfaces  as  well  as  the  ligamentous  struc- 
tures undergo  difiiiieifra/ion.  Finally,  the  limb-segraents  may  be  united 
only  by  sofl  tissues  that  permit  painless  motion  and  circumduction  in  every 
direction.  Added  to  the  joint-changes,  we  may  have  spontaneous  frac- 
tures, epiphyseal  separations,  siippuration,  and  even  the  protrusion  of  the 
bones  through  the  skin.  Old  tabetic  joints  present  merely  a  bag  of 
bone-fragments  where  articulations  were  formerly  located. 

In  132  cases  of  tabetic  joint  disease  Kredel  found  arthropathies 
occurring  21  times  in  the  prodromic  or  preataxic  stage,  38  times  between 
the  first  and  fifth  year  of  tlic  disease,  32  times 
from  the  fifth  to  the  tenth  year,  and  41  times 
after  the  tenth  year.  They  occur  in  3  or  4 
per  cent,  of  all  cases,  and  more  frequently  in 
women  than  in  men. 

The  localization  of  joint-disease  in  tabes  is 
mainly  in  the  large  joints,  but  no  articuiation 
is  exempt.  Flatow  collected  139  cases,  in  41 
of  which  there  were  bilateral  arthropathies. 
The  order  of  frequency  was  as  follows:  knee, 
60;  foot,  39;  hip,  38;  shonlder,  27  ;  elbow, 
hand,  fingers,  and  maxilla,  4  to  6  times  each. 
The  plantar  arch  usually  yields,  and  ftai-foot 
is  the  rule  in  tabes. 

Upon  section  of  these  joints  the  capsiden 
are  found  dilated,  often  ruptured,  and  in  old 
cases  completely  destroyed.  The  ligavientx, 
esi)ecially  those  within  the  joints,  as  at  the 
knee  and  hip,  are  diseased  or  have  disappeared. 
The  synovial  membrane  is  thick,  n>ngh,  and 
often  adherent  to  the  surrounding  parts;  later 
it  may  be  absent.  It  may  contain  bony  parti- 
S™'). ''*'"''""  '"'*  ''  ^  <■'•'''  'I'"'  osseous  no-hiles.  The  jo'mi-flttkl  is 
thin  and  clear  or  yellowish  and  excrptionally 
purulent  f>r  bloody.  At  first  it  is  abundant,  and  inliltn.tes  the  [Kirts  about 
the  joint,  into  which  it  escapes  through  the  ruptured  capsule,  and 
accounts  in  some  cases  for  tiie  great  swelling  in  the  limb.  It  may  con- 
tain HfKitinfj  bodies  in  large  numl)er,  bony  particles,  and  detritus. 

The  ends  of  the  Imiieit  and  joint-surfaces  may  bo  either  (1)  erwied, 
ns  is  most  u>u;d,  and  greatly  re(iueed  in  all  their  dimensions,  even  to 
the  complete  destnn-tion  of  several  inches  of  their  length,  or  (2)  mav 
present  the  hy]>ertrophic  exaggeration  of  an  arthritis  deformans.  These 
two  ty|>os  may  lie  oombinwl  in  the  same  joinl.  Tlie  rule  is  that  the 
hypertrophic  form  occurs  in  the  knee,  the' atrophic  variety  at  tlie  hip 
and  shoulder.     The  disintegration  of   the  joint  may  l)e  increased  by 
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intracapsular  fractures  or  by  frfigmenlation  of  the  eroded  shafts  aud 
separated  epiphyses. 

Juergens  has  found  that  in  most  tabetics  nearly  aU  the  joints  show 
capsular  enlai^ment,  elongation  of  ligaments,  vascular  dilatation,  and 
some  synovial  roughening.     The  prcjwnderance  of  such  joint-disease  in 


the  lower  extremities  depends,  perhaps,  upon  their  more  exacting  and 
vigorous  use,  and  consequent  liability  to  strains  and  traumatism  and 
upon  the  major  lesions  of  the  lumbar  cord. 

Trophic  Cutaneous  Disordere. — In  tabes  there  are  a  number  of 
trophic  dermatoses  that  are  of  rare  occurrence  and  insignificant  import- 
ance. Herpes  mater  is  of  more  frequent  appearance,  and  finds  its  fav- 
orite location  on  the  trunk,  rarely  in  the  distribution  of  the  trifacial. 
The  epidermis  of  the  extremities,  especially  the  upper  ones,  is  sometimes 
hypertrophic,  Hyperidroms,  anidrosis,  and  the  loss  of  nails  or  teelh 
have  been  occasionally  noted. 

Perforating  vicer  is  not  an  uncommon  accident  in  tabes,  and,  though 
painless,  is  of  considerable  importance.  It  is  usually  situated  in 
the  foot,  but  may  occur  in  the  hand,  and  some  authors  have  conceived 
that  maxillary  and  even  canliac  and  visceral  ulceratious  were  in  some 
instances  of  the  same  character.  It  usuiiHy  l>qrins  as  a  callus  or  com 
on  the  sole  of  the  foot,  under  the  ball  or  under  the  base  of  the  fifth 
melutarsul,  or  at  the  heel.  Ulooration  follows,  and,  if  neglected,  may 
denude  bone  aud  lead  to  exfoliation.  The  ulcer  is  indolent,  persistent^ 
and  refractory  to  any  treatment  if  pressure  be  not  removed.  Not  un- 
conmionly  the  toe-joints  or  those  of  the  foot  present  dystrophic  condi- 
tions at  the  same  time.  Bedsores  only  apj>ear  in  terminal  stages,  and 
present  nothing  of  a  special  nature.  After  an  attack  of  lightning  pains 
the  part  in  whicli  they  are  princi[)ully  located  may  sometimes  present  a 
more  or  less  distinct  ecchyinnaia. 

Muscular  Atrophies. — In  addition  to  the  invariably  diminished 
nuiscitlnr  tone,  that  hiLs  alresidy  been  mentioned,  and  tlie  rare  occurrence 
of  fraeiiire  of  a  tendon,  some  tabetic  cases  present  notable  nmyotrophia. 
This  shoul<l  be  sharply  distinguished  from  the  emaciation,  ftaccidity,  and 
incoordinate  feebleness  that  are  very  common  in  advanced  taltes.  Aa 
a  rule,  the  muscular  massif's  and  contours  are  well  preserved  until  the 
ataxia  is  well  ilevelo^ted,  and  often  until  the  [uitient  has  for  long  been 
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unable  to  walk,  but  in  rare  cases,  perhaps  in  one  per  cent,  localized 
muscular  atrophy  appears.  Its  common  seat  is  in  the  lower  extremities, 
especially  invading  the  foot-  and  leg-muscles,  and  is  usually  bilateral. 
The  upper  extremities  may  be  invaded,  particularly  the  small  muscles 
of  the  hands,  or  even  the  forearm,  arm,  and  shoulder.  The  cranial 
nerves  are  sometimes  similarly  affected.  The  motor  portion  of  the 
trifacial  and  the  hypoglossus  are  the  ones  usually  selected. 

The  onset  of  such  amyotrophies  is  usually  insidious.  They  present 
variously  modified  electrical  reactions,  the  full  reaction  of  degeneration 
being  rare.  Once  established,  the  muscular  atrophy  of  tabes  remains 
fixed,  and  does  not  invade  group  after  group  of  muscles,  as  do  various 
progressive  amyotrophies.  The  resulting  deformity  in  the  foot  is  due 
to  pure,  flaccid  atony  without  contracture.  The  foot  drops  by  its  own 
weight  and  the  pressure  of  bed-covering  into  an  equinovarus.  In  the 
hands  some  clawing  may  be  induced  and  the  thenar  eminence  is  likely  to 
disappear.    Hemiatrophy  of  the  tongue  follows  hypoglossal  involvement. 

In  a  general  way,  according  to  Marie,  tabetic  muscular  atrophies 
may  be  divided  into  two  groups  :  (1)  Those  appearing  at  an  advanced 
period  of  the  disease,  presenting  a  symmetrical  distribution,  rarely 
marked  by  fibrillary  twitchings  ;  (2)  those  occurring  oft«n  in  the  earlier 
stages  of  the  disease,  usually  unilateral  in  distribution,  and  marked  by 
fibrillary  contractures  and  sometimes  by  the  reaction  of  degeneration. 
The  first  group  embraces  those  atrophies  confined  to  the  distal  portions 
of  the  lower  or  upper  extremities,  and  recalls  the  conditions  found  in 
multiple  neuritis.  The  second  group  contains  lingual  hemiatrophy, 
localized  atrophies  of  the  shoulder,  of  the  back,  of  the  hand,  and  one- 
sided involvement  of  cranial  nerves.  They  are  analogous  to  lesions  of 
the  nuclear  gray  matter.  Both  the  central  and  peripheral  lesions  are 
found,  and  in  the  associations  above  indicated.  The  wasted  muscles 
present  the  usual  histological  change,  due  to  degeneration  in  the  lower 
motor  neuron. 

Cerebral  Disturbances. — In  addition  to  the  vascular  cerebral  acci- 
dents, with  resultant  palsies  and  the  involvement  of  cranial  nuclei, 
tabetics  are  subject  to  other  cerebral  disorders.  These  embrace  the  many 
possibilities  of  cerebral  syphilis,  and  particularly  paretic  dementia. 
Apoplectiform  and  epileptiform  attacks,  or  any  unusual  forgetfulness, 
exhilaration,  expansiveness,  or  stupor  should  at  once  arouse  suspicion  of 
this  fatal  cerebral  disorder.  It  should  be  studied  in  this  connection, 
and  is  set  forth  in  the  second  part  of  this  work.  On  the  whole,  nota- 
ble psyeliical  disturbance  is  a  rarity,  but  some  degree  of  apathy,  of  in- 
difference, is  usually  to  be  observed.  This  pertains  particularly  to 
tlieniselves,  their  disease,  their  almost  hopeless  prospects.  It  is  not 
much  modified,  even  by  the  most  atrocious  suffering,  and  persists  even 
in  the  stage  of  complete  helplessness.  Tabetics,  however,  often  mani- 
fest large  mental  activities  and  retain  their  business  capacity  to  the  end. 

Tabulation  of  Tabetic  Symptoms. — The  following  table  of  tabetic 
symptomatology  is  that  of  Limbach,^  based  upon  400  cases  selected 
from  the  private  practice  of  Professor  Erb. 

In  the  first  table  the  usual  early  symptoms  are  arranged  in  their  order 

1    "Deutsch.  Zeit.  f.  Nerveuheilk.,"  1895. 
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of  frequency.     There  is  an  overlapping,  as  frequently  two  or  more  are 
alleged  to  have  come  on  at  or  about  the  same  time : 

Early  Symptoms  op  Tabes. 

FlKST  SKCOND 

Symptom.  Symptom.  Total. 


Lancinating  pains :   •  283  times  65  times  348  times. 

Cystic  weainess 90    *^  119     "  209    *' 

Feeling  of  weakness  in  legs  .   ...    78    ||  113    ||  191     " 

Paresthesia  in  legs 74    "  10    *'  84 


Girdle  sensation      34    ''  44    *'  78 

The  relative  frequency  of  various  objective  and  subjective  symptoms 
as  observed  in  these  400  more  or  less  complete  histories  is  shown  in  the 
following  table : 

Relative  Frequency  of  Tabetic  Symptoms. 

Per  cent. 

,    f  (a)  Failure  of  knee-jerk  and  Achilles  jerk ^2.0   )  q- oc 

^- !(/>)  Alteration  in  these  reflexes 4.25  P^'^'^ 

2.  Swaying  with  eyes  closed 88.75 

3.  Lightning  pains 88.25 

4.  Disturbances  of  the  bladder 80.5 

5.  Ataxia  of  the  lower  extremities 74.75 

6.  Changes  in  the  pupillary  reactions 70.25 

7.  Paresthesia  of  lower  extremities 64.5 

8.  Feeling  of  weakness  in  the  legs 62.25 

9.  Diminution  or  disapjpearance  of  sexual  desire 58.25, 

10.  Aherations  in  size  or  pupils 48.25 

11.  Delayed  conduction  01  pain  •   •  ;, 36.5 

12.  Slight  analgesia  of  lower  extremities 33.75 

13.  Girdle  sensation 31.0 

14.  Transitory  douhle  vision 26.5 

15.  Diminution  of  sense  of  touch  on  lower  extremities 23.25 

16.  Paresthesia  in  ulnar  distribution 16.5 

17.  Ocular  paralyses  and  ptosis 16.0 

18.  Optic  atrophy  . 6.75 

19.  Persistence  of  painful  impression  in  the  legs 6.0 

20.  Various  crises 5.25 

21.  Arthropathies 1.75 

Course  and  Varieties. — Ordinarily  speaking,  the  onset  of  tabes  is 
extremely  insidious  and  its  course  very  slowly  progressive.  For  purposes 
mainly  of  description  it  may  be  divided  into  the  preataxic,  the  ataxic, 
and  the  paralytic  stiiges.  These  indefinitely  blend,  and,  as  has  been 
repeateilly  indicated,  many  symptoms,  commonly  of  the  later  periods, 
may  appear  precociously  in  the  early  phases  of  the  malady.  From  the 
tiibulation  of  symptoms,  as  well  as  fnun  their  individual  description,  it 
will  have  been  nott^l  that  pains  are  among  the  earliest  indications  of 
tiibes,  and  these  may  i)ersist  for  years,  even  for  a  dozen  years,  before 
the  prominence  of  other  symptoms  determines  their  character.  Usually 
only  when  visceral  crises,  vesical  weakness,  ocular  palsies,  insecurity 
U|K)n  the  legs,  or  inability  to  walk  in  the  dark  or  down  a  stair  or  to 
stand  six'urcly  while  washing  the  fac43  have  seriously  attracted  the 
pjitient's  att(Mition  is  a  pn)jK»rly  directed  investigation  institut(Kl. 
Then  his  **  rheumatic  pains,"  his  "gouty  pains,"  his  "  neuralgio 
attacks,^'  his  *'  bilious  attacks,"  take  their  proj)er  place.     At  that  time 
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a  search  of  the  cutaneous  sensibility  usually  reveals  its  impairment  in  the 
feet  and  legs,  the  knee-jerks  are  absent,  the  pupils  sluggish  or  inactive 
to  light,  and  the  ataxia  can  be  demonstrated  by  the  usual  tests.  In 
certain  rare  benign  cases  the  disease  never  progresses  beyond  this  point. 

In  the  second  peinod  the  ataxia  increases  and  is  apparent  at  a  glance, 
but  may  be  practically  confined  to  the  lower  extremities  for  from  two 
to  six  years  or  more.  Then  it  may  invade  the  upper  extremities  pro- 
gressively. A  host  of  sensory,  motor,  trophic,  and  visceral  symptoms 
are  present,  varj^ng  in  every  case  but  usually  consistent  and  uniform 
in  the  given  instance.  Even  at  this  point  the  disease  may  halt  in  its 
progressive  course.  Usually  the  lack  of  motor  control  becomes  greater 
and  greater,  walking  more  and  more  laborious,  the  ataxia  intensified, 
and  finally  the  patient  is  brought  to  the  bed  or  chair  in  the  third 
period  of  the  disease.  Now  accentuation  of  intestinal  and  especially  of 
vesical  disturbance  and  the  depreciation  of  the  general  physical  state, 
taken  with  the  helplessness,  make  the  picture  pitiful  indeed.  All  its 
colors  may  be  deepened  by  the  atrocious  pains  that  sometimes  pursue 
the  unhappy  victim  to  the  last.  Cystitis  looms  as  a  constant  menace 
to  life,  and  any  intercurrent  affection  is  likely  to  be  promptly  fatal. 
From  ten  to  twenty  or  thirty  years  may  be  consumed  in  the  history 
of  tabes  or  it  may  unroll  its  panorama  of  symptoms  within  two  or 
three. 

Tabes  presents  numerous  variations  from  the  wide  symptom  group 
that  may  be  considered  its  common  type.  The  cenrical  form  presents 
pain  and  ataxia  first  in  the  upper  extremities,  which  may  also  show 
trophic  changes.  Little  static  ataxia  or  incoordination  of  locomotion 
may  be  presented.  The  knee-jerk  may  even  be  retained,  but  that  is  rare. 
In  the  bulbar  form  we  encounter  early  symptoms  on  the  part  of  the 
cranial  nerves,  pharyngeal  and  laryngeal  crises,  optic  atrophy,  and 
ocular  palsies.  The  tendency  of  ataxia  to  disappear  u{)on  the  appear- 
ance of  optic  atrophy  or  for  the  disease  to  then  become  stationary 
furnishes  a  definite  group  of  cases. 

From  another  view-point,  eases  may  be  considered  benign  and  grave. 
As  has  been  indicate<l,  the  tabetic  process  may  stop  at  almost  any  point, 
or  after  a  lapse  of  years  may  again  slowly  advance.  Some  cases  that 
are  marked  by  intensely  painful  manifestations  seem  to  be  of  slow 
evolution.  This  may  be  a  way  of  saying  that  cases  presenting  a  pro- 
tracted first  and  second  stage,  to  which  the  lightning  pains  and  intense 
crises  are  usually  confined,  less  rapidly  disable  the  patient.  On  the 
other  hand,  ciises  of  tiibes  are  grave  by  the  rapidity  of  their  develop- 
ment and  the  intensity  and  generalization  of  their  symptoms,  due  to  the 
wide-spread  underlying  sclerotic  process.  Acute  cases  may  confine  the 
patient  to  bed  in  a  few  months.  Leyden  describes  eases  of  extreme 
rapidity.  Many  times  after  a  long,  nearly  stationary  period  there  is  a 
sudden  increase  of  ataxia  not  attributable  to  any  physical  cause,  or  again, 
undoubtedly  induced  by  strain,  trauma,  or  illness.  Any  patient  con- 
fined to  bed  for  a  few  weeks  is  likelv  to  be  made  much  more  ataxic  bv 
such  restraint.  Active  syphilitic  processes  in  brain  and  cord  may  take 
place,  and  the  patient  at  once  overthrown.  A  marasniic  state  or  the 
appearance  of  paretic  dementia  constitute  conditions  of  extreme  gravity .^ 
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Juvenile  tabes  occurring  in  youth  between  six  and  twenty-six 
years  of  age,  in  the  subjects  of  parental  syphilis  generally,  very  much 
less  frequently  secondary  to  early  syphilitic  infection,  is  a  tolerably  rare 
form  of  this  disease.  Such  instances  commonly  also  show  a  neuropathic 
makeup  or  inheritance.  Hirtz  and  Lemaire^  show  from  a  study  of  47 
cases  as  recorded  in  the  literature  that  some  clinical  peculiarities  are 
commonly  encountered.  The  malady  usually  begins  with  urinary  troubles, 
less  frequently  with  lightning  pains,  least  frequently  with  amblyopia. 
Gastric  and  intestinal  crises  early  are  frequently  noted.  The  incoordination 
is  relatively  slight  and  tardy  in  appearing,  marked  ataxia  is  unusual.  Pu- 
pillary signs  and  abolition  of  tendon  reflexes  occur  with  the  same  frequency 
as  in  adult  cases.  Lasarew,^  following  von  Halban,  calls  attention  to 
migranous  headaches  as  of  frequent  occurrence  in  the  early  periods. 
The  clinical  type  is  not  infrequently  obscured  by  the  presence  of  active 
or  gross  syphilitic  lesions  of  brain  and  cord,  by  mental  and  physical 
defects  due  to  the  same  cause,  or  by  bodily  infirmities  to  which  such  in- 
dividuals are  liable.  The  stigmata  of  hereditary  syphilis  can  usually  be 
easilv  noted. 

Diagnosis. — The  diagnosis  of  tabes  in  the  full  blown  ataxic  stage 
rarely  presents  any  considerable  difficulty.  Confusion  usually  arises  by 
mistaking  other  diseases  for  tabes  and  in  misinterpreting  the  early 
manifestations  of  tabes  for  those  of  slighter  ailments.  Gastric,  laryn- 
geal, intestinal,  vesical,  urethral,  and  all  visceral  crises,  if  present  in  the 
preataxic  period,  are  almost  invariably  referred  to  the  wrong  source. 
Their  repetition  without  clearly  competent  exciting  cause  or  local  lesions 
should  always  arouse  suspicion  of  posterior  sclerosis,  which,  if  present, 
will  not  fail  to  present  other  symptoms  and  signs.  The  same  is  true 
of  repeated  attacks  of  severe  pains  of  a  lancinating  or  lightning-like 
character.  The  occurrence  of  these  in  a  patient  where  syphilis  is  even 
suspected  to  have  been  present  should  direct  attention  to  the  spinal  cord. 

If  the  knee-jerks  are  gone  or  very  unequal,  or  even  greatly  reduced, 
it  should  add  to  the  suspicion  of  tabes.  In  early  cases  the  condition  of 
the  heel-jerks  is  often  of  significance,  as  they  tend  to  disappear  even 
before  the  knee-jerks  are  affected.  If,  now,  the  Robertson  pupil  is 
detected,  or  even  sluggishness  of  the  pupil  to  light  is  clearly  made  out,  the 
diagnosis  may  be  considered  established.  The  detection  of  several 
or  many  of  the  usual  subjective  and  objective  features  of  the  disease 
will  confinn  it.  Among  these,  too  much  importance  can  not  be  given 
to  vesical  disturbances  and  variations  in  the  sexual  sphere.  The  de- 
termination of  lymphocytosis  of  the  spinal  fluid  and  Noguchi's  globulin 
reaction  ;  cholin  in  the  I)1o(k1,  and  the  Wasserman  positive,  all  have  great 
significance  in  doubtful  cases. 

The  condition  most  usually  mistaken  for  tabes  is  mulHpk  neuritis. 
The  ditferential  indications  are  tabulated  on  page  330.  Unfortunately, 
a  group  of  maladies  of  a  similar,  if  not  identical,  character  with  multi- 
ple neuritis  has  been  denoniinatcKl  jjtteudotabeH,  We  thus  encounter 
cases  des(Tibe<l  as  toxic  pseu(lotal)es  or  iieiirotabes^  due  to  alcohol,  arsenic, 
or  other  |K)ison,  diabetic  pseudotal>es,  neunisthenic  psmidotaln^s,  and 
syphilitic  pseudotabes.     They  often  present  the  symptoms  of  multiple 

» •'  Rev.  Neurologi(iue,"  March,  1905.       » *'Ncurolog.  Ccntralb.,"  Nov.  16,  1905. 
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neuritis,  with  unusually  severe  root  pains,  ocular  disturbances,  or  other 
symptoms  that  suggest  tabes.  The  absence  of  well-marked  crises,  of 
the  Robertson  pupil,  of  sphincteric  weakness,  of  pure  incoordination 
without  paresis,  and  the  history  of  the  onset  of  the  disease,  the  uniformity 
and  invariability  of  sensory  symptoms,  the  history  or  presence  of  the 
toxic  cause,  and  the  usual  early  presence  of  some  muscular  wasting  and 
the  reaction  of  degeneration  should  distinguish  pseudotabes  from  pos- 
terior sclerosis. 

Parapleffids  are  marked  usually  by  definite  areas  of  dysesthesia,  the 
reflexes  are  exaggerated,  and  clonus  common,  unless  the  cord  is  com- 
pletely divided,  when  all  motion  below  the  lesion  is  abolished.  This 
is  not  the  case  up  to  the  last  moment  in  tabes. 

Cei-ehdlar  tumor  may  present  some  analogy  at  first  sight,  but  usually 
we  have  choked  optic  discs,  increased  or  merely  reduced  reflexes,  intact 
sensibility,  retracted  head,  and  occipital  pain. 

Insular  sclerosis  presents  some  symptoms  found  in  tabes,  but  is  dis- 
tinguished by  the  intention  tremor,  nystagmus,  scanning  speech,  usually 
preserved  and  often  increased  knee-jerks.  The  sensory  disturbance 
and  painful  manifestations  are  insignificant. 

Syringomyelia  usually  affects  the  upper  extremities  first,  and  may  be 
mistaken  for  cervical  tabes.  The  dissociation  of  cutaneous  sensibility  is 
its  chief  characteristic,  but  even  this  has  been  found  in  tabes.  Scoliosis, 
mutilations  of  the  fingers,  local  atrophies  occurring  early  in  the  disease, 
without  incoordination  and  usually  with  increased  knee-jerks,  taken 
with  a  full  history  of  the  case  and  the  careful  delimitation  of  the  sen- 
sory  disturbances,  should  make  the  diagnosis  exact. 

Finally  a  careful  examination  of  the  spinal  -fluid  withdrawn  by 
Quincke's  puncture  may  furnish  conclusive  evidence.  In  tabes  the  cyto- 
logical  contents  of  the  fluid  are  much  increased.  A  decided  lymphocytosis 
is  almost  invariably  present.  Its  determination  in  any  doubtful  case  is 
of  the  utmost  importance  and  significance. 

Prognosis. — U'he  diagnosis  of  tabes  largely  conveys  the  prognosis. 
When  the  degenerate  changes  that  constitute  the  so-called  sclerosis  have 
taken  place,  restitution  ad  integram  is,  as  far  as  now  known,  out  of  the 
ranijc  of  |)ossibilities.  While,  as  a  general  rule,  the  disease  is  a 
steadily  progressive  one,  there  are  many  exceptions.  In  the  enumeration 
of  varieties  of  tabes  attention  was  called  to  the  benign  cases  and  the 
possibility  of  the  degenerative  changes  coming  to  a  standstill  at  any 
peri(Hl  of  development.  This  renders  it  the  more  difficult  to  estimate 
the  value  of  medication.  It  has  also  been  indicat(»d  that  when  optic 
atrophy  appciirs  the  locomotor  difficulties  usually  do  not  increase.  The 
rate  of  advancement  of  the  disease  from  its  inc(^ption  is  some  index  of 
the  rapidity  of  its  future  progress.  Bulbar  symptoms  and  the  indica- 
tions of  developing  paretic  dementia  at  once  render  the  outlook  most 
gloomy.  The  duration  of  life  is  not,  however,  abridged  as  much  as 
might  be  sup|M)sed.  Marie  and  Moguot,  ^  on  a  basis  of  (>(>  jxitients  who 
had  died  at  the  Bic^tre,  found  that  oo  had  passed  the  fiftieth  year  and 
.'U  had  lived  bevond  sixtv.  The  cause  of  death  is  usually  some  inter- 
current  affection   not   necessarily  associated  with  tabes,  though   vesical 

1  '\<ifm.  Med.,''  IJKKJ. 
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inflammation  and  secondary  infection  of  the  kidneys  are  always  to  be 
apprehended. 

Treatment. — In  the  management  of  tabes  dorsalis  it  is  well  to  keep 
in  view  exactly  what  may  be  accomplished.  The  retardation  of  the 
disease,  or,  better  still,  its  complete  arrest,  constitutes  a  medical  victory. 
Given  the  natural  tendency  of  the  disease  to  halt  temporarily  in  occa- 
sional cases  or  to  come  to  a  permanent  standstill,  we  must  be  chary  of 
attributing  too  much  importance  to  any  line  of  medication.  The  intel- 
ligent purpose  of  treatment  is  :  (1)  To  arrest  any  active  syphilitic  process 
that  may  be  present ;  (2)  to  improve  the  general  health  ;  (3)  to  increase 
the  nutritive  condition  of  the  cord  ;  (4)  to  maintain  as  complete  muscular 
control  as  possible,  and  (5)  to  meet  the  host  of  incidental  disturbances 
as  they  arise. 

While  the  role  of  syphilis  in  tabes  is  chiefly  played  in  the  past  tense, 
it  not  rarely  happens  that  active  and  manageable  syphilitic  lesions  attend 
at  least  its  early  stages.  Meningitis,  myelitis,  neuritis,  and  cerebral  con- 
ditions or  aflections  of  the  osseous  system  may  declare  themselves,  and 
yield  to  antisyphilitics.  It  is  not  a  bad  plan  to  follow  Erb  in  prescrib- 
ing an  active  antiluetic  treatment  to  clear  the  air ;  but  it  must  be  done 
with  circumspection,  as  the  cases  are  not  infrequent  in  which  the  unbridled 
use  of  mercury  and  the  iodids  is  not  only  not  well  borne,  but  even  pro- 
ductive of  distinct  harm.  It  is  needless  to  insist  on  this  course  of  medicine 
if  it  has  been  recently  undergone  in  a  thorough  manner.  At  any  rate,  it 
is  a  good  rule  to  give  all  syphilitics  an  annual  course  of  mercury. 
Numerous  French  and  German  writers  have  strongly  recommended  inten- 
sive mercurial  treatment  with  alleged  good  results  in  arrestingor  improving 
the  disease.  Intramuscular  injections  of  soluble  or  insoluble  preparations 
of  mercury  are  used.  Brockhart  *  thus  treated  58  early  cases,  securing 
improvement  in  33  and  recession  of  the  disease  in  12.  Lemoine,  Devy, 
and  Ijerrede  have  had  similar  results.  The  author  feels  confident  that 
he  has  arrested  optic  atrophy  in  several  advanced  cases  by  this  method. 
Salvarsan,  with  or  followed  by  mercury,  may  be  used  as  long  as  Was- 
serman's  blood  test  gives  a  jx)sitive  reaction.  The  iodids  are  not  rec- 
ommended or  used  by  the  author  at  any  stage. 

The  general  healthy  with  all  the  conditions  of  hygiene,  good  air,  and 
a  proper  diet  that  pertain  to  it,  are  worthy  of  painstaking  attention. 
Nt)t  only  does  a  good  general  state  tend  to  retard  the  activity  of  tabes, 
but  it  protects  the  j>atient  from  the  great  dangers  of  intercurrent  affec- 
tions, especially  of  the  acute  variety.  The  ))atient  must  guard  against 
physical  strains  and  exhausting  effort  of  every  sort. 

The  /ofv//  nutrition  of  the  cord  and  spinal  apparatus  may  |K)ssibly  be 
improved  by  increasing  its  blood-supply.  This  may  be  mechanically 
effected  by  spinal  stretching.  It  is  not  desirable  to  carry  this  out,  as 
first  was  done,  by  hanging  in  the  Sayre  apparatus — a  procee<ling  that  is 
attended  by  a  numl)er  of  dangers.  It  can  be  effectively  accomplished 
by  having,  after  Benedict's  suggestion,  the  patient  fully  flexed  upon  him- 
self. Tourottc  and  Chipanit  ^  have  prove<l  that  the  lower  j)ortion  of  the 
cord  may  actually  1h»  stretclKKl  by  the  forward  bending  of  the  trunk.  Care 

»  "  NronatHh.  fur  praktischc  Dermatol.,"  1902. 
'  "  Nouv.  Icon,  de  la  Salj^triere,"  June,  1897. 
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must  be  exercised  not  to  overstretch  the  patient  at  first,  as  the  thigh  and 
back  muscles  may  easily  be  severely  strained.  Gradually,  in  the  course 
of  a  week  or  two,  through  daily  stances,  th2  full  body  flexion,  and  con- 
sequent extension  of  the  cord,  can  usually  be  attained  without  incon- 
venience. The  flexed  posture  is  to  be  maintained  for  two  or  three  minutes 
only,  and  may  be  utilized  night  and  morning.  It  often  favorably  modi- 
fies the  lightning  pains,  and  sometimes  increases  the  sexual  aptitude. 
The  stretching  is  accomplished  by  seating  the  patient  on  a  low  table  or 
on  the  floor,  with  the  lower  limbs  extended.  The  head  is  then  forcibly 
depressed  toward  the  knees,  which  are  not  allowed  to  bend.  The  posi- 
tion is  to  be  maintained  not  to  exceed  two  minutes.  Patients,  after  a 
little  instruction,  can  carry  out  this  plan  themselves. 

Local  measures  to  the  back,  such  as  deep  massage  and  very  vigorous 
slapping,  arc  of  similar  benefit  to  the  deeper  circulation.  For  this  pur- 
pose a  broad,'  stout  piece  of  leather  on  a  short  handle  may  be  used  to 
vigon)usly  flagellate  the  back.  Its  similar  application  to  the  soles  of 
the  feet  and  on  other  paresthetic  or  analgesic  regions  is  useful.  Counter- 
irritants  along  the  spine  have  a  certain  value,  perhaps  only  an  insigni- 
ficant one.  The  best  application  is  by  the  thermocautery  of  Paquelin, 
repeated  every  seven  or  ten  days.  An  intense  white  heat  should  be 
used,  and  small  dots  quickly  and  lightly  made  at  intervals  of  an  inch  or 
two  over  the  portion  of  the  cord  principally  affecteil.  They  may  with 
propriety  be  extended  over  the  course  of  the  nerves  where  the  lightning 
pains  discharge.  Six,  eight,  or  ten  such  cauterizations  may  be  followed 
by  two  or  three  months'  i^est,  and  then  repeated.  Cold  spinal  douches,  hot 
needle  douches,  or  steam  douches  to  the  back  are  of  comparable  utility. 

It  is  only  of  late  that  the  value  of  eo'ercises  and  practice  to  reestab- 
lish coordination  has  been  recognized.  On  the  other  hand,  inactivity 
and  disuse  promptly  accentuate  the  loss  of  muscular  control.  The  pur- 
]X)se  is  not  to  acconi])Hsh  feats  of  strength,  and  all  strains  and  decided 
fatigue  arc  to  Ik^  sochilously  avoided.  Patients  must  be  encouraged  to 
faithfully  and  intelligently  j)ractise  such  movements,  motions,  and  steps 
as  are  i)articularlv  uncertain.  In  this  wav  thev  niav  sometimes  be 
brought  to  stan<l  and  to  walk  witli  closed  eyes  after  static  ataxia  has 
been  well  marked.  As  many  atiixics  experience  no  feeling  of  fatigue, 
watchfulness  on  the  i)art  of  the  physician  is  imperative.  It  is  a  point 
of  practical  importance  to  see  that  the  patients  have  proper  shoes  that 
support  the  yielding  and  frequently  badly  broken  tarsal  arch.  Fninkel  ^ 
gives  the  following  exercises,  which  are  of  two  classes — those  performed  in 
and  those  performed  out  of  bed,  dej)ending  on  the  patient's  helplessness  : 

In  bed,  the  patient  is  called  upon  to  flex,  extend,  abduct,  and  adduct 
each  leg  separately  and  then  lx)th  simultaneously.  The  knees  and  hips 
are  likewise  exercised.  The  patient  is  asked  to  place  the  heel  of  one 
foot  on  the  big  toe  of  the  other  foot,  to  place  the  hc^l  upon  the  knee  of 
the  other  leg,  and  then  slowly  travel  along  the  ridge  of  the  tibia  toward 
the  ankle.  Exercises  are  made  alternately,  first  with  one  leg,  then  with 
the  other,  with  open  and  with  closed  eyes.  These  exercises  are  attempted 
over  and  over  again,  with  frequent  rests.  The  patient  is  encouraged  to 
persevere  until  he  succeeds. 

I  "  The  Treatment  of  Tabetic  Auxia,'*  Pliila.,  1902. 
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The  exercises  are  repeated  twice  a  day,  a  half  hour  in  the  morning  and 
again  a  half  hour  in  the  afternoon  if  the  patient's  condition  justifies  it. 

1.  Patient  is  placed  with  his  back  to  a  chair,  heels  together,  then 
seats  himself  slowly  in  the  chair,  and  is  then  made  to  rise  in  the  same 
careful  manner.  No  cane  is  used.  If  patient  can  not  stand,  an  attend- 
ant is  placed  on  either  side  to  support  him  if  necessary. 

2.  One  leg  is  placed  at  an  ordinary  walking  step  in  front  of  the 
other,  and  then  placed  with  great  exactness  back  into  its  original  posi- 
tion. Same  exercise  is  then  performed  with  other  leg.  The  patient,  if 
necessary,  supports  himself  by  a  cane  or  otherwise. 

3.  Walks  three  paces  slowly  and  with  precision. 

4.  Rest  in  standing  position,  one  foot  before  the  other ;  with  hands 
placed  akimbo  he  flexes  his  knees  and  slo\vly  raises  himself  again. 

5.  Patient,  as  in  exercise  number  2,  advances  one  foot,  then  returns 
it  to  its  original  jwsition,  and  then  places  it  one  step  behind  the  other. 
This  exercise  is  usually  a  very  difficult  one,  requiring,  as  it  does,  a  great 
deal  of  balancing  power. 

6.  Walk  twenty  steps  as  in  exercise  number  3. 

7.  Number  2  {performed  w^ithout  a  cane. 

8.  Stand  without  a  cane,  with  feet  placed  together  and  hands  on  hips. 

9.  Stand  without  a  cane,  feet  separateil  ;  various  movements  with 
the  arms,  grasping  objects,  forcing  back  outstretched  hand  of  physi- 
cian, etc. 

10.  Maintain  same  position  as  in  number  9,  flexing  trunk  forAvard, 
backward,  to  the  right,  and  to  the  left. 

1 1 .  Exercise  number  9  with  the  feet  together. 

12.  Exercise  number  10  with  feet  together. 

13.  Walk  along  a  painted  line  on  the  floor,  patient  supported  by  a 
cane. 

14.  Same  without  a  cane. 

Exercises  for  the  fingers  and  arms  are  also  employed,  based  on  the 
abovomentioned  principles. 

These  various  exercises  are  to  be  pn)gressively  attempted  and  j)er8e- 
vered  in  as  co(*>rdinate  strength  improves.  They  may  then  be  gone  over 
agsiin  with  closed  eyes  aided  by  a  cane  or  assistant,  then  without  aid. 
Fatigue,  however,  must  Iw  avoided.  In  advanced  cases  tliat  have  to  rely 
on  crutches,  a  tjill  "  walking- frame "  or  roller-crutch,  such  as  is  used 
for  children,  may  Ik?  employed.  This  gives  support  under  the  arms 
and  enables  the  patient  to  exercise  the  legs.  Precise,  delicate  motions 
with  the  fingers  may  also  be  developed  in  the  same  way.  The  employ- 
ment of  an  intelligent  masseur  has  given  gcKxl  results  in  some  instances, 
as  he  can,  by  t\\o  uscj  of  graduated  resistive  movements,  teach  the 
patient  precision  in  the  use  of  his  legs.  The  so-called  home  bicycle 
trainer  has  also  given  some  assistance.  On  this  the  }uitient  can  |)edal 
for  a  few  minutes  at  a  time,  and  the  mechanism  carries  his  f(»et  and  legs 
in  definite  curves. 

In  tlie  pre-ataxic  stage  the  patient  should  walk,  stand,  and  balance 
on  each  foot,  with  closed  eyes.  Daily  exercises  of  this  simple  ehanicter 
stMMu  notiibly  to  retard  the  apj>earance  of  locomotor  inco(irdination. 
Women  are  much  less  tnnibled  than  men  in  the  control  of  the'legs  and 
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feet,  as  a  rule,  and  this  may  be  due  to  wearing  skirts,  which  prevents 
the  use  of  the  eyes  in  guiding  the  steps.  The  lack  of  ataxia  in  the  early 
blind  cases  is  also  significant  in  this  connection. 

Regarding  internal  medication  directed  to  the  sclerosis,  mercury, 
arsenic,  silver,  chlorid  of  gold,  salts  of  zinc,  strychnin,  aconitin,  atropin, 
and  a  multitude  of  others  may  be  mentioned,  but  aside  from  some  gen- 
eral tonic  properties  it  is  difficult  to  attribute  any  value  to  them.  Ergot, 
first  employed  against  a  hypothetical  chronic  inflammation  in  which  the 
sclerosis  was  supposed  to  consist,  has  proved  itself  of  some  value  in 
controlling  vesical  disturbance,  and  against  this  feature  of  tabes  may  be 
employed,  with  precautions  to  avoid  ergotism.  Charcot's  plan  was  to  use 
it  the  first  three  days  of  every  week,  or  it  may  be  used  on  alternate 
weeks  for  one  or  two  months,  then  a  long  interval  and  a  repetition.  It 
should  be  used  in  good-sized  doses  once  or  twice  a  day. 

Against  the  vesical  weakness,  especially  the  sphincteric  weakness,  the 
method  of  Brandt  to  increase  the  strength  of  the  pelvic  floor  is  of  ser- 
vice in  tabes.  The  movements  principally  useful  consist  of  having  the 
patient,  while  lying  on  the  back,  separate  and  adduct  the  knees  against 
resistance  from  two  to  twenty  times  twice  daily,  at  the  same  time  vigor- 
ously drawing  in  the  pelvic  floor  and  body  outlets,  and  in  massage  of  the 
perineal  muscles. 

For  the  pains  of  tabes  and  the  visceral  crises  morphin  is  sometimes 
required,  but  the  physician  alone  should  administer  it,  to  prevent  the 
formation  of  a  habit,  and  then  only  as  a  last  resort.  Ice,  hot  applica- 
tions, sinapisms,  and  the  coal-tar  sedatives  should  be  first  thoroughly 
tried.  Of  the  synthetic  preparations,  phenacetin  and  aspirin  seem  the 
most  efficient.  Blisters  and  the  cautery  to  the  painful  region  and  over 
the  corresponding  portion  of  the  cord  are  sometimes  promptly  helpful, 
but  must  be  used  with  circumsjiection,  as  healing  is  often  faulty.  Re- 
section of  the  posterior  roots  of  the  seventh  to  tenth  dorsal  nerves  in 
otherwise  unmanageable  cases  of  continuous  gastric  crises  have  been 
favorably  reporteil  by  Foerster  and  Kiittner,  Bruns  and  Sauerbruch,  and 
also  in  this  country.  Similar  operations  may  be  considered  as  a  last 
resort  in  critical  attacks  elsewhere  situated. 

Tabetic  joints  are  best  let  alone.  Nothing  is  to  be  gained  by  cutting 
operations,  and  very  little  by  fixation  a])paratus  except  such  as  enable 
the  patient  to  walk.  Perforating  ulc^r  is  sometimes  cured  by  stretching 
the  nerv^e  to  the  part. 

Cystitis  must  be  guarded  against.  If  it  develops,  it  must  be  carefully 
combated,  and  self-eathetorization  may  have  to  be  taught  the  patient. 
Urotropin  in  ten-grain  doses,  twice  or  thrice  daily,  may  be  employed 
for  indefinite  periods  to  ki^ep  the  urine  aseptic  and  prevent  cystitis,  but 
sometimes  irritates  the  kidnevs. 

The  management  of  the  individnal  will  often  be  found  as  difficult  as 
that  of  the  disease.  He  must  not  expect  too  much,  but  the  physician 
must  remember  that  he  is  human,  and  do  what  he  can  to  encourage  and 
cheer  him  in  the  face  of  his  distressing  affliction,  and  to  insure  his  faith- 
ful attention  to  the  numerous  small  and  exacting  details  of  treatment. 

The  appearance  of  any  active  syphilitic  process  demands  prompt 
recurrence  lo  s^x^cific  treatment. 
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COMBINED  SCLEROSES  OF  THE  SPINAL  COKD. 

Occurring,  perha|>.*,  as  frequently  as  tabes,  niaiiy  cases  of  or- 
ganic cord-<lisease  prfseiit  symptoms  referable  to  the  simultaDeous  in- 
volvement of  the  lateral  and  the  posterior  columns,  which  are  fouod 
sclerosed  in  widely  varying  proportion.  This  condition  is  termed  ataxic 
paraplegia  by  Gowers,  progroDsive  ^xi^ic  ataxia  by  Dana,  and  is  known 
variously  as  po«Urolata-al  uderoeis,  combined  posterior  and  lateral  scle- 
rosis, and  coinbliitd  tahes,  or  sometimes  as  spagmodic  labes.  Some  cases 
show  a  tolerably  definite  limitation  of  the  sclerosis,  suggesting  a  sys- 
tematic dcgeneraHon,  but  usually  it  is  not  strictly  confined  to  the  physio- 
logical tracts  of  the  cord.  For  the  most  part  the  lesions  are  within  the 
posterior  half  of  the  cord's  cross-section,  and  are  commonly  embraced  in  the 
posterior  arterial  field  (see  p. 342  and  Fig.  126).  Occasionally  the  lesion  also 
encroaches  upon  the  peripheral  portion  of  the  cord  in  front,  which  belongs 
to  the  anterior  arterial  field.  The  symptoms  are  dominated  by  ataxia  and 
spasticity,  and  the  tendency  is  progressively  toward  paraplegic  helplessness. 

Etiolc^y. — The  causes  of  combined  sclerosis  are  numerous.  It  must 
be  at  once  recognized  that  this  extensive  symptom  group  is  frequently 
a  secondary  cord-process:  (1)  In  a  certain  small  number  of  cases, 
primarily  tabetic,  a  diffuse  myelitis  also  invades  the  lateral  tracts;  (2)  it 
b  found  more  frequently  in 
general  paresis  than  are-lesions 
entirely  confined  to  the  pos- 
terior columns;  (3)  a  diffuse 
myelitis  gives  rise  to  ascendmg 
and  descending  degenerations 
that  furnish  a,  posterolateral 
sclerosis;  (4)  ieptomenmgitis 
may  entail  a  marginal  mjehtia 
that  invades  the  periphery  of 
the  cord  and  principally  affects 
its  posterior  half;  (5)  vastular 
lesions,  affecting  principally 
the  posterior  field,  induce  a 
sclen)sia  in  the  posterior  and 
lateral  tract.s ;  (6)  pellagra  some- 
times causes  a  combined  pos- 
terolateral sclerosis;  (7)  to\ic 
ctmditions,  n.s  in  the  jiornicious  anemia 
lateral  sclerosis  may  Ik-  e\idence  of 
Fried rcieh'.i  ataxia. 

There  is  freipieiitly  a  hi'^tory  of  untccttlent  p)plulis  or  one  of  erpo- 
sure  to  cold,  traumatism,  concussion,  or  muscular  strains.  Sometimes 
aeut(>  infections  lead  to  it  It  is  much  mon.'  common  in  males  than  in 
females,  ami  usually  api)e.ir^  between  twentv-fi\c  and  forty  jcars  of  age. 

Morbid  Anatomy. — The  wjlerosis  implicate-)  both  the  lateral  and 
IMwtcrior  columns,  but  sometimes  one,  sometmies  the  other  with  greater 
intensity.  Th*'  rolitmns  of  <iolt,  usually  commencing  above  tlie  lumbar 
enlargement,  are  degenerated  to  the  medulla.     The  colutiDis  of  Burdach 
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,  may  cause  it ;   (8)  the  postero- 
an  (,ml>r\onic   deficiency  as  in 
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are  also  affected  mainly  above  the  lumbar  enlargement,  but  less  in- 
tensely, and  the  root-zone  usually  escapes.  The  crossed  pyramidal  iraxi 
is,  as  a  rule,  partially  affected,  its  inner  portion  being  customarily 
spared.  Its  lesion  is  slight  in  the  cervical  region,  and  increases  in  the 
lower  dorsal  and  lumbar  portions  of  the  cord.  The  direct  pyramidal 
trad  is  only  affected  when  the  lesions  are  intense  in  the  upper  cervical 
region,  and  even  then  but  slightly.  The  direct  cerebellar  tract  is  always 
intensely  affected.  The  ascending  trax^t  of  Gowers  sometimes  escapes, 
sometimes  is  partially  affected.  The  gi'ay  substance  is  usually  intact. 
Rarely  the  anterior  cornual  cells  or  those  of  the  posterior  horn  or  of 
Clarke's  column  may  be  slightly  modified. 

The  sclerotic  areas  differ  from  the  degenerated  portions  of  a  tabetic 
cord  in  presenting  hypertrophied  axes-cylinders,  many  spider-cells,  and 
notable  changes  in  the  blood-vessels.  The  alteration  in  the  nervous 
tissue  is  also  proportionate  to  the  vascular  lesions  and  most  intense  in 
their  neighborhood.  Occasionally  a  chronic  meningitis  is  present 
Cranial  nuclear  involvement  has  been  found  in  some  cases. 

To  sum  up,  tlie  lesion  is  of  a  myelitic  character  rather  than  that  of 
a  pure  parenchymatous  Wallerian  degeneration.  It  affects  the  posterior 
columns  from  the  lower  dorsal  area  upward  and  the  lateral  trtcts  from 
the  cervical  region  downward  in  increasing  intensity,  precisely  as  do 
secondary  degenerations.  The  lesion  is  indiscriminate  in  localization 
and  bears  a  close  relation  to  the  arterial  supply  of  the  part. 

Symptoms. — ^The  symptoms  of  the  combined  scleroses  are  those 
of  spastic  paraplegia  and  locomotor  ataxia  variously  combined  and 
associated.  One  case  shows  a  preponderance  of  ataxia,  another  of  spas- 
ticity, depending  upon  the  distribution  and  intensity  of  the  lesion  in 
the  posterior  or  lateral  columns  and  upon  its  vertical  extent.  Lesions 
of  these  tracts  give  us,  on  the  part  of  the  posterior  columns,  incoordi- 
nation, an  ataxic  gait,  Romberg's  sign,  diminished  or  lost  reflexes,  lan- 
cinating pains,  anesthesias  and  paresthesias,  ocular  symptoms,  vesical  and 
genital  derangements,  etc.  Related  to  the  lesion  of  the  lateral  tracts 
WT  have  exaggemtion  of  tendon  reflexes,  foot-clonus,  Babinski's  toe- 
sign,  motor  enfeeblement,  cramps,  spasms,  and  the  spastic  gait.  By 
their  association  in  posterolateral  sclerosis  we  usually  find  ataxia  and 
spastic  weakness,  with  increased  tendon  reflexes,  well  marked  in  the 
lower  limbs,  less  pronounced  in  the  upjwr  extremities,  and  cranial-nerve 
symptoms  are  seldom  entirely  absent. 

The  onset  of  the  disease,  when  not  due  to  a  diffuse  mvelitis  of  more 
or  less  acute  character,  is  insidious.  One  of  the  earliest  complaints  is 
that  of  becoming  readily  tired  in  walking,  the  legs  feeling  heavy  and  weak. 
Some  ataxia  soon  presents  itself,  as  is  shown  by  the  unstable  station  with 
closed  eves,  or  difficultv  in  turnintr  or  walkinfj  under  the  same  condi- 
tion.  The  knee-jerks  will  be  found  increased  in  activity  and  amplitude. 
The  ciitdneoiis  reflexes  may  be  increased  or  diminished.  The  crcmaster 
is  usually  inactive.  Muscular  weakness  can  be  easily  detected.  The 
muscles  do  not  lose  their  contours  and  are  often  firm  to  the  touch,  but 
are  incapable  of  strong  contraction.  The  ataxia  increases  ;  the  gait  be- 
comes very  uncertain,  with  a  tcuidency  to  sprawling,  and  at  the  same 
time  it  is  spastic,  so  that  the  feet  are  not  readily  brought  forward,  and 
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they  may  he  shaken  by  clonus,  which  is  often  easily  developed  in  the 
calf  and  rectus  femoris  muscles.  Some  vesical  tceakneas  is  very  com- 
monly encountered,  and  loss  of  sexual  appetite  is  frequent,  though  erec- 
tions and  even  painful  priapism  may  annoy  the  patient 

Sensory  symptoms  are  much  less  common,  and  when  present  are  ex- 
tremely slight  as  compared  with  tabes.  Instead  of  lightning  pains  we 
find  dull  achesy  usually  in  the  thighs  and  small  of  the  back  and  over  the 
sacrum.  Paresthetic  sensations  are  not  uncommon,  but  actual  anesthesia 
or  any  considerable  blunting  of  tactile  sensation  is  very  rare.  The 
girdle  pain  is  occasionally  present.  Visceral  crises  are  not  common,  and 
are  not  severe  when  they  do  occur.  Rectal  and  vesical  tenesmus  and 
painful  cramps  in  the  legs  at  night  are  sometimes  the  source  of  much 
complaint,  and  the  corresponding  sphincters  may  be  impaired  in  excep- 
tional cases.  There  is  often  inability  to  satisfactorily  empty  the  bladder 
and  bowels.     Urinary  retention  may  then  lead  to  cystitis. 

The  upper  extremities  almost  invariably  show  an  exaggeration  of  the 
tendon  reflexes,  and  some  rigidity  and  weakness  is  not  infrequent  An 
exaggerated  jaw-jerk  may  be  easily  demonstrated  in  most  instances. 
Tremulous  twitchings  in  the  tongue  and  face  are  not  rare,  and  speech 
may  be  thickened  slightly,  even  in  the  cases  not  associated  with  paretic 
dementia.  Pupillary  symptoms  are  not  uncommon,  but  the  light-reflex 
is  rarely  lost  when  accommodative  contraction  persists.  Inequalities 
of  the  pupils,  irregularities  of  outline,  and  sluggishness  of  motility  to 
various  stimuli  are  frequently  noted.  The  mentcd  state  is  ordinarily 
normal,  but  there  may  be  some  loss  of  memory,  dependent,  mainly,  on 
lack  of  concentration  and  attention.  Prolonged  mental  application  is 
usually  impossible.     In  short,  it  is  a  neurasthenic  state. 

As  the  disease  progresses  the  paresis  in  the  legs  and  the  spasticity 
incrcjise.  The  static  ataxia  is  also  exaggerated  actually  and  also  by  the 
increased  weakness.  Finally,  the  patient  is  unable  to  walk  and  the 
spastic  ataxia  becomes  marked  in  the  arms.  The  paraplegic  state  is 
thus  inducetl,  but  sensory  disturbance,  as  a  rule,  is  insignificant  to  the 
last. 

Course. — While  the  disease  is  progressive  it  is  much  less  rapid  in  its 
course  than  tabes,  and  the  great  majority  of  cases  never  become  entirely 
unable  to  walk.  Of  itself  it  rarely  causes  death.  Bedsores,  cystitis, 
and  kidney  disease  are  the  chief  dangers.  Intercurrent  affections  neces- 
sarily find  victims  in  the»se  devitalized  subjects.  The  cases  that  com- 
mence JUS  tabes  or  as  myelitis  present  features  referable  to  their  origin. 
Early  loss  of  knee-jerks,  the  presence  of  girdle  pains,  anesthesias, 
analgesias,  or  joint-lesions  with  spastic  features  in  the  upper  spinal 
levels  are  probably  due  to  myelitic  extension  from  a  posterior  sclerosis. 
Those  presenting  rapid  onset  and  girdle  filatures  and  localized  atrophies 
are  usually  attributable  to  diffuse  myelitis. 

Diagnosis. — The  diagnosis  of  progressive  spastic  ataxia,  which  is 
the  best  descriptive  name  for  this  symptom  group,  dei)ends  upon  the 
muscular  weakness,  the  ataxia,  the  spasticity,  and  the  progressiveness  of 
the  disease.  In  early  stages  when  the  ataxia  is  prominent  it  is  usually 
mistaken  for  talnsy  but  the  muscular  weakness,  the  increased  reflexes, 
the  insignificant  sensory  disturbance,  the  absence  of  girdle  ])ains,  and 
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visceral  crises  should  at  oace  differentiate  it.  In  later  stages  when  the 
paraplegic  features  are  preeminent  the  ataxia  is  lost  in  the  motor  extinc- 
tion, but  a  history  of  it  can  usually  be  obtained.  Cross  or  focal  lesions 
are  now  sometimes  thought  of.  The  sensory  integrity  and  the  presence 
of  symptoms  in  the  arms  and  in  the  cranial  nerves  should  serve  to 
exclude  such  limited  lesions.  The  family  ataxias  present  a  somewhat 
similar  symptomatology,  and  the  cord-lesion  has  about  the  same  distribu- 
tion. The  familial  features,  the  nystagmus  and  articular  disturbance, 
its  occurrence  in  early  life,  and  in  the  type  of  Friedreich  the  absent 
patellar  reflex,  should  make  the  diagnosis  plain.  Cerebellar  tumor  can 
induce  ataxia,  increased  knee-jerks,  and  weakness  in  the  legs,  but  also 
usually  has  vomiting,  occipital  pain,  choked  disc,  and  retracted  head,  and 
may  have  forced  attitudes  or  movements  to  distinguish  it 

Prognosis. — ^The  slowly  progressive  tendency  of  the  disease  has 
been  sufficiently  insisted  upon.  Stationary  periods,  or  those  compara- 
tively so,  are  very  common,  and  even  improvement  in  the  individual 
features  of  some  cases  are  not  infrequent.  Complete  relief,  in  the  nature 
of  things,  is  an  impossibility,  and  the  onward  course  of  the  paretic  and 
spastic  features  is  taken  up  sooner  or  later.  Mental  disturbance,  while 
uncommon,  may  appear  and  paretic  dementia  ensue.  Every  case  is  to 
be  judged  by  itself.  The  rapidity  or  slowness  of  development  in  the 
early  years  of  the  malady  is  likely  to  mark  it  throughout.  As  already 
indicated,  only  a  small  portion  of  the  cases  reach  absolute  helplessness. 

Treatment. — ^The  treatment  of  a  case  of  progressive  spastic  ataxia 
will  be  modified  by  its  variety  and  origin.  When  secondary  to  tabes, 
the  treatment  is  the  same  as  in  that  disease.  The  history  of  syphilis  is 
even  a  stronger  indication  for  antiluetic  treatment  than  in  tabes,  as 
syphilitic  activity  may  directly  influence  the  condition  of  the  cord  and 
be  amenable  to  proper  medication.  Counterirritation  over  the  spine, 
spinal  stretching,  and  exercises  to  reestablish  coordinate  motor  control 
are  valuable.  Thermic  baths,  and  hydrotherapy  generally,  here  find 
a  very  u.seful  application.  As  a  rule,  the  use  of  hot  douches,  sprays, 
and  baths  lessen  the  spasticity,  but  in  rare  cases  cold  to  the  back  has 
the  better  effect.  Massage  of  the  muscles  and  graduated  exercises  are 
important,  but  the  fatigue  point  should  be  carefully  estimated  and  never 
exceeiled.  To  this  end  the  paretic  features  are  the  guide,  and  the  sen- 
sation of  fatigue  the  criterion.  Owing  to  the  hvperexcitability  of  the 
reflexes,  massage  sometimes  is  not  well  borne.  General  measures  look- 
ing to  the  physical  health  and  the  mental  quietude  of  these  patients  add 
to  their  comfort  and  to  the  length  of  life.  The  bladder  condition  should 
receive  constiuit  wat(;h fulness,  as  a  high  degree  of  retention  may  develop 
without  attracting  the  patient's  notice. 


COMBINED  CORD-LESIONS  IN  ANEMIAS  AND  CACHEXIAS. 
Nonne  was  the  first  to  demonstrate  decided  changes  of  the  spinal  cord 
in  eases  of  pernicious  anemia.  Somewhat  similar  changes  in  the  retina 
were  well  known,  and  apparently  identical  degeneratious  take  place  in 
the  brain.  This  observer  found  degenerative  changes  in  the  cords  of 
ten  out  of  seventeen  cases  of  pernicious  anemia  though  symptoms  refer- 
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able  to  the  cord  had  been  observed  io  but  two.  The  changes  are  prin- 
cipally located  in  the  white  matter  of  the  cord,  and  show  a  decided 
tendency  to  mainly  affect  the  posterior  half,  giving  rise  to  a  group  of 
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many,  Russell,  Batten,  Collier,  in  England,  Dana,  Putnam,  Riggs,  and 
Billings,  in  this  country;  among  many  others,  have  not  only  confirmed 
Nonne's  findings  but  broadened  the  general  field  of  degenerative  condi- 
tions secondary  to  depraved  physical  states.  The  consensus  of  opinion 
now  seems  to  be  that  the  cord  changes  are  due  to  a  toxic  process, 
secondary  to  many  seriously  debilitating  systemic  conditions,  acting  upon 
a  nervous  system  of  deficient  attributes,  shown  either  by  a  marked 
neurotic  heredity  or  by  general  physical  defec?ts.  ^  The  operation  of  the 
toxic  process  is  apparently  by  way  of  the  vascular  apparatus,  giving  rise 
to  hemorrhagic  or  interstitial  changes  resulting  in  more  or  less  sclerotic 
transformation. 

Women  are  affected  nearly  three  times  as  frequently  as  men. 

Symptoms  usually  appear  after  the  age  of  thirty,  most  commonly  in 
the  fourth  decade  of  life.  In  addition  to  the  features  of  the  anemias 
and  cachexias  and  the  conditions  arising  from  these  states,  there  is  often 
a  decided  mental  irritability.  Atrophy  of  the  optic  nerve  has  been 
observed  in  some  instances.     Epileptiform  attacks  have  occurred. 

The  symptoms  referable  to  the  spinal  cord  are  those  of  ataxia,  spas- 
ticity, and  weakness,  variously  combined,  giving  rise,  as  a  rule,  to 
an  ataxic  paraplegia  similar  to  that  described  in  the  forgoing  section. 
Early  in  the  disorder  the  tendency  is  to  increased  reflexes,  which  later 
tend  to  subside  or  may  entirely  disappear  or  persist.  In  some  cases  the 
knee-jerk  is  lost  early.  Girdle  sensations  are  not  uncommon.  Pares- 
thesise  occur  from  the  first  and  are  persistent.  Neuralgias  are  common, 
so  that  multiple  neuritis  is  often  suspected.  Bed-sores,  cystitis,  and 
sphincteric  palsy  may  be  encountered  in  terminal  states  exceptionally. 

The  duration  of  the  disorder  is  variable.  Many  cases  reach  a  pro- 
found degree  of  exhaustion  before  the  coixl  symptoms  develop,  in  which 
case  they  are  likely  to  rapidly  attain  a  severe  grade.  In  other  instances 
paresthesia,  increased  reflexes,  and  motor  weakness  come  on  insidiously 
and  endure  for  a  number  of  years,  the  general  physical  state  being 
relatively  but  little  impaired.  In  a  general  way  these  cases  last  from 
one  to  five  years,  the  tendency  being  steadily  for  the  worse,  though 
slight  remissions  may  be  encountered.  In  some  instances  the  paralytic 
and  sensory  disturbance  becomes  rather  rapidly  greater  in  the  lower 
extremities  and  steadily  mounts  upward  like  an  ascending  myelitis  or 
mav  advance  and  recede  nianv  times.  The  ultimate  outcome  is  almost  in- 
variably  fatal,  and  the  prognosis  depends  mainly  upon  the  systemic  state. 

The  treatment  is  that  of  the  anemia  or  underlying  cachexia,  the 
secondarv  toxic  conditions,  and  the  resulting  changes  in  the  cord.  The 
disabilities  arising  from  involvement  of  the  cord  have  to  be  met  by 
gynniastics,  exercises,  and  massiige. 

FAMILY  ATAXIA. 

In  1861  Frieilreich  re[K)rted  several  cases  of  atiixia  occurring  in  the 
chiklren  of  one  family.  They  presented,  among  many  symptoms,  the 
loss  of  the  patellar  reflex,  incocmlination  of  all   four  extremities,  nys-- 

^  Putnam  and  Taylor,  "Jour,  of  Ment.  an<l  Nerv.  Dis.,"  Jan.,  1901. 
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tagnms,  disturbance  of  articulation,  and  a  progressive  tendency  to  lielp- 
lessness.  Similar  cases  have  since  been  rcjiorted  in  ever}'  countrj',  until 
hundreds  may  be  collected  from  the  literature.  In  some  instances  the 
disease  is  found  to  appear  in  several  generations,  but,  ordinarily,  it  is 
confined  to  a  single  family,  and  usually  appears  before  adolescence. 
To  the  symptom  group  presented  by  these  cases  the  name  of  Friedreich's 
disease,  or  Friedreich's  ataxiiiy  has  been  given. 

In  1880  Fraser  ^  reported  a  series  of  cases  extending  through  sev- 
eral generations,  marked  by  the  same  symptoms  as  occur  in  Friedreich's 
group,  excepting  that  the  reflexes  were  increased  and  ankle-clonus  some- 
times present.  Nonne,  in  1891,  reported  a  similar  family,  and  clearly 
pointed  out  the  features  in  which  the  cases  falling  under  his  observation 
differed  from  the  Friedreich  variety,  and  especially  the  fact  that  they 
developed  later  in  life, — namely,  during  or  after  adolescence, — and  that 
they  fre(|uently  showed  visual  defects  and  optic  atrophy.  Early  exam- 
inations of  Friedreich's  form  discovered  spinal  sclerosis,  embracing  the 
posterolateral  area  throughout  the  cord,  and  a  cord  of  diminutive  size 
in  some  instances.  To  this,  in  some  cases,  is  added  an  undersized  cere- 
bellum and  cranial-nerve  lesions.  In  one  of  Nonne's  cases  only  an  ex- 
treme smallness  of  the  cerebellum  and  cord  was  found.  Switalski' 
reports  a  ease  showing  diminutive  proportions  in  cord  and  cerebellum, 
degenerations  of  GolFs  columns,  the  direct  cerebellar  tract,  Gowers'  tract 
and  some  atrophy  of  the  anterior  horn  cells.  The  cerebellum  showed 
a  diminished  number  of  convolutions,  separated  by  deep  fissures,  and  a 
paucity  of  white  substance.  A  family  very  similar  to  those  of  Fraser 
and  Nonne  was  reported  by  Sanger  Brown,'  and  autopsy  on  three  of  his 
cases  showed  no  gross  cerebellar  defect.*  Transition  cases*  are  being 
observed  that  furnish  every  intermediate  variety  between  the  spinal 
cases  on  the  one  hand  and  the  cerebellar  cases  on  the  other.  For  the 
latter  group  Marie  has  used  the  descriptive  designation  pseudoataxie  cere- 
belleuscy  and  hereditary  cerebellar  ataxia.  Senator*  sees  in  Friedreich's 
ataxia  only  the  manifestations  of  teratological  cerebellar  and  spinal  defect. 
In  the  cases  of  Nonne  and  others  marked  by  cerebellar  atrophy,  or, 
more  probably,  cerebellar  agenesis,  the  same  origin  is  apparent,  and  the 
variety  of  clinical  cases  and  anatomical  findings  seems  to  depend  upon 
the  location  of  the  principal  defect.  Gordon  Holmes  in  a  careful  review 
of  the  subject.^  basing  his  groups  upon  definite  and  carefully  investigated 
cases  which  have  been  properly  examined  post  mortem,  suggests  the 
following  classification:  (1)  Primary  parench^Tnatous  degeneration  of  the 
cerel)ellum.  (2)  Olivo-ponto-cerebellar  atrophy.  (3)  Degeneration  of 
the  spino-cerebellar  tracts,  the  cerebellum  being  normal  or  small  only. 
(4)  Congenital  smallness  of  the  central  nervous  system  with  cerebellar 
symptoms.  The  familial  and  hereditary  features  of  these  cases  at  once 
declare  their  embryonic  character  and  origin.  The  portions  of  the  cord 
that  undergo  sclerotic  changes  are  precisely  those  which  are  last  to  develop 

1  "  CJlaRRow  MinI.  .Tour.,"  1H80.  2  «  Xouv.  lam.  de  la  SalpM.,"  Sept.,  1901. 

3  •'  Hrain,"  ls\)'2.  *  Jhid.,  1897. 

5  Ilaushalter,  "  liev.  de  Med.,"  1895.      •  "  Berlin,  klin.  Wochens.,"  1893. 

7"Rniin,"  No.  120,  1907. 
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and  become  myelinated,  only  reaching  completion  at  the  end  of  the  ninth 
or  in  the  tenth  month. 

Etiology. — The  most  important  etiological  feature  of  the  family 
ataxias  is  their  erabryological  nature.  Why  a  mother  should  give  birth  to 
several  children  with  defective  nervous  structures  or  other  teratological 
defects  it  is  impossible  to  say,  though  phthisis  and  other  exhausting 
cachexise  have  presented  in  some  of  these  parents.  As  is  common  in 
familial  nervous  diseases,  there  is  a  tendency  to  a  preponderance  of 
males,  and  the  transmission  is  usually  by  the  female  line.  Both  of 
these  points  are  illustrated  in  the  genealogical  diagram  of  Brown's  cases 
(Fig.  200).  In  a  given  family  there  is  frequently  noted  a  tendency  for 
the  disease  to  be  manifest  at  a  progressively  earlier  age  in  successive 
children.  The  symptoms  are  likely  to  appear  at  the  developmental 
periods  of  life.  In  some  cases  they  are  congenitally  evident ;  in  others 
the  first  or  second  dentition,  the  ages  of  puberty,  adolescence,  and  com- 
plete adult  sexual  differentiation  and  reproductive  ability  seem  to  make 
demands  that  the  defective  neural  apparatus  can  not  meet,  and  there- 
after retrogrades.  In  exceptional  cases  the  disease  appears  late  in  life. 
Friedreich's  type  usually  occurs  before  the  age  of  fourteen ;  hereditary 
cerebellar  ataxia,  or  Marie's  form,  after  pubescence.  In  many  cases, 
especially  in  children,  and,  therefore,  usually  in  Friedreich's  variety,  the 
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Fig.  200.— Fninily  tre<»  of  liernlitary  ataxia,  refK)rt<Ml  by  Dr.  JSaii^r  Brown.  BxplanatioD  of 
(1ia(;r:iiii  :  Miiul«Ml  iiulosuros  iiKiicato  hemlitary  ataxia.  Squares  indioatt' males ;  circles  females.  The 
nuinlu'i>  to  the  left  refer  to  the  cases  in  Hrowti's  paper  ;  the  fir«'t  nuintMT  to  the  right,  the  age  at  death 
or  the  present  age.     t  indicates  decease*!.     'Jhe  last  numher  indicates  tlie  age  at  onnet. 

occurrence  of  an  infectious  fever  appears  to  ])reci]>itate  the  symptoiii.'^  of 
the  disease.  In  these  cases,  too,  the  cord-lesions  correspond  to  those  of 
tlie  combined  scleroses  and  occupy  the  posterior  arterial  Held  of  the  cord's 
cross-section.     The  embryonic  vulnerability  of  this  }K)rtiou  of  the  coixl 
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mav  serve  to  locate  tlie  lesions  in  these  instaoces  in  the  lower  levels  through 
the  intermediary  of  the  vascular  supply  and  the  action  of  toxic  factors. 
Morbid  Anatomy. — The  morbid  anatomy  of  these  family  ataxias 
varies  as  the  case  corresponds  to  the  apiual  or  the  cerebellar  type.  The 
cases  that  conform  strictly  to  Friedreich's  »ifndi-ome  show  a  pomlerolateral 
sclerosis  analogous  in  distribution  to  that  of  progressive  spastic  ataxia. 
There  is  a  decided  sclerosis  of  the  column*  o/  GoU  and  Burdaeh,  with 
shrinking  of  the  cord  in  this  region  throughout  its  entire  length.  There 
is  sclerosis  of  the  crossed  pyramidal  trad,  of  Gower^  ti-ad,  of  the  direct 
cerebellar  b-act,  of  Llssauer's  trad,  and  frequently  atrophy  of  the  cells  of 
Clark^s  column.  The  posterior  horn  and  its  cells  are  shrunken  and  in 
rare  cases  the  anterior  cornnal  cells  are  dt^nerated,  Marie  insists  that 
the  changes  in  the  pyramidal  tract  are  confined  to  the  fibers  related  to  the 
direct  cerebellar  tracts  and  Gowers'  tracts,  and  do  not  directly  affect  the 
upper  motor  neurons  The  portions  of  the  cord  that  last  develop  are 
thus  affected  bj  the  retn^re&siv  e  changes  of  the  malady.  As  a  rule, 
the  cord  is  undersaed  and  maj  present  onlv  two-thirds  of  its  usual 
thickness.  In  a  tew  cases,  notably  that  of  Menzel,  the  medulUi  and 
ctrebeUam  wore  also  reduced  in  size  and  degeneration  has  been  traced 
into  the  cerebrum      The  posterior  roots  and  </nngha  are  usually  normal. 


Fig.  Ml.— DoiHl  oord- 


Rennie,'  however,  found  degeneration  of  posterior  root-fibers,  and  pos- 
terior root-zones.  The  cranial  nerves  are  generally  spared  in  the  spinal 
variety,  but  the  hypoglossus  and  optic  nerves  have  been  found  diseased. 

The  cerebellar  form,  in  the  few  cases  on  record,  has  presented  atrophy 
of  the  cerebellum,  as  in  Eraser's  case,  in  one  of  Nonne's,  in  Switalski's, 
and  in  Holmes'  ca.se.'  This  is  absent  in  Brown's  eases,  but  the  cerebellar 
tracts  in  the  cord  were  involved.  This  cerebellar  atrophy  is  said  not  to  be 
sclerotic.  The  gray  substance  is  abnormally  thin,  Purkinje's  cells  are  few 
in  numljerand  undersized,  the  white  matter  is  less  voluminous  than  usual, 
and  the  weight  of  the  organ  is  reduced  a  third  or  a  half.  The  conl  in  these 
cases  of  .Marie's  type  is  undersized,  but  shows  no  sclerotic  degenerations. 
There  appears  to  l)e  a  pure  genetic  povertj'  of  filters,  or  else  they  have 
dLsap|>eared,  leaving  no  trace.  In  Brown's  cases,  us  reported  by  Meyer 
and  later  by  Barker/  there  waa  degeneration  in  the  dorsolateral  cere- 

'  '■  Br,  Med.  J-mr.,"  Jiilv  15.  1!»99.  '  "  Brain."  1907,  No.  120. 

'  "  Dccenuial  PdIj.,  University  of  Chicago,"  1903. 
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bellar  tract  and  degeneration  in  the  gray  and  white  matter  of  the  cord, 
medulla,  and  cerebellum.     Optic  atrophy  is  not  infrequent. 

Symptoms. — The  motor  gymptomg  are  the  most  prominent.  They 
commence  with  clumeiness,  especially  in  walking.  The  child  stumbles 
over  every  trifle  and  becomes  more  and  more  unsteady  on  its  feet. 
Later  the  gaU  is  staggering  and  drunken  in  its  uncertainty.  Abixia 
marks  every  movement  and  position,  but  there  is  no  rigidity  even  in 
the  cases  presenting  increased  reflexes.  All  movements  are  clearly 
intentional,  though  clnmsily  executed,  and  have  for  their  purpose  to 
mmntain  the  insecure  equilibrium.  In  riandiitg  the  body  is  constantly 
swaying,  and  shuffling  steps  in  various  directions  arc  frequently  taken 
to  maintain  the  balance.  With  closed  eyes  the  difficulties  of  the  station 
and  gait  are  not  notably  increased,  and  there  is  practically  no  loss  of 
the  magcular  aen«e,  only  an  ataxic  incoordination  in  executing  move- 
ments. Frequently  coarse,  rhythmic,  trembling  or  jerky  movements  are 
made  on  attempts  to  use  the  extremities,  and  at  rest  often  a  linger 
or  the  wrist,  shoulder,  elbow,  head,  or  lower  extremity  is  moved  or 
twitched  in  a  spasmodic  manner.  Such  movements  are  frequently  seen 
in  the  face,  especially  when  the  patient  be^ns  to  talk  or  when  some  emo- 
tional expression  is  called  out.     Ordinarily,  complete  support  of  the  part 
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>'lg.  102.— Apalhvlit  (witsm  F>i«lrvli'Li's  ■lull.    I,0.  t'.,  etvlil  years  old,  ilTected  one  r«r;  2,F.  F., 
ivvtuIiKuyv.ir.oi<l.  mrL-cRiUJireeyeiin';  3,  K.  K.  Iweiilf  yctinotd.  alTtcied  Sve  yein. 

or  its  complete  rest  causes  them  to  cease.  The  head,  in  a  similar  way, 
nods  in  one  direction  or  another,  and  may,  in  late  cases,  roll  around  on 
the  shoulders  as  if  articulated  with  ball  and  socket  As  the  {Nttient 
Bits,  the  body  may  also  sway  about  above  the  hips.  An  examination 
of  the  muncular  stretiffth  finds  it  but  slightly  reduced,  and  clearly  indicates 
that  there  is  no  serious  paralytic  state  present.  The  muscles  do  not 
waste  except  in  cases  of  long  standing,  and  then  only  rarely  and  mainly 
about  the  shoulders  and  hands. 

The  sennory  ftt/mpfoms  are  objectively  and  siibjcctively  very  slight  or 
entirely  wanting.  A  few  ca,ses  have  pains  or  even  darting  pains  in  the 
early  stages.  The  presence  of  anesthesia  or  analgesia  should  raise  a  sus- 
picinn  of  hysteria.     The  muscular  sense  is  practically  perfect. 

The  xuperfiviiil  rffiexex  are  not  di.sturbed.  In  cases  of  the  Frio<lreieh 
type  the  deep  reflexes  are  diminished  or  abolished  and  the  knee-jork 
usually  tlisapi>ears  very  early.     In  Marie's  form  the  deep  reflexes  are 
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exa^erated  and   foot-  and   rectus-clonua  are  commonly  encouotered. 
The  frpkinctem  are  iinafFected. 

The  fatx.  prcscaU  an  appearance  of  hebetude  that  deepens  as  the 
disease  advances  and  in  some  instances  first  calls  attention  to  its  inva- 
sion. The  features  droop  in  a  mask-like  blankness  of  expression, 
often  intensified  by  a  half-open  mouth.  In  emotional  expres^on 
the  ataxic  unbalance  appears,  resulting  in  contortions,  or,  at  leasts 
exaggerations  of  facial  movements.  There  is  usually  well-marked 
nyfiagmwi.  The  oscillations  of  the  globe,  however,  tend  to  cease  if  the 
eye  is  allowed  to  remain  at  rest,  and  varj'  in  amplitude  and  are  increased 
by  effort,  like  all  the  other  manifestations  of  incoordinate  muscular 
t^lance.  It  is  often  necessary  to  direct  the  eyes  widely  ftt)ra  the  direct 
line  of  forward  vision  to  develop  the  nystagmic  jerking.  This  can 
usually  be  accomplished  by  having  the  patient  fix  his  eyes  upon  an 
object  in  an  outward  and  upward  direction.  Palsies  of  the  ocular 
muscles  are  extremely  rare.  Juffroy  has  published  one  cose,  and  another 
is  illustrated  here.  In  Friedreich's  form  optic  atro^y  is  a  rare  excep- 
tion. Small  •  reports  three  ont  of  four  cases  in  oue  family  showing 
some  degree  of  it.  In  Marie's  form,  on  the  other  hand,  it  is  a  com- 
mon finding,  and  changes  in  the  visual  acuity  and  in  the  form-  and  colore 
fie(dit  are  frequently  encountered.  The  pHpillnry  reflex  is  usually  normal 
in  Frie<lreich's  form,  but  may  be  affected  in  Marie's  group, 

The  speech  is  ataxic,  if  the  expression  may  be  used.  Modulation 
of  the  voice  and  prompt  enunciation  are  defeated  by  the  tardy  and  inco- 
ordinate action  of  the  muscular  apparatus.  It  reminds  one  of  the  gait ; 
some  words  come  quickly,  others  slowly,  and  the  voice  tones  change 
suddenly  and  irregularly  in  pitch  or  other  qualities,  though  tend- 
ing to  a  monotone.  The  intelligeru:e  of  these  patients  is 
not  much  impaired  in  the  early  years  of  tlieir  mahidy. 
and  is  often  belied  by  their  apathetic  and  eiiijity  fmesi, 
but  in  the  later  stages  of  the  disease  the  mind  is  rrei|iientlv 
sluggish  or  shows  some  retardation  of  develnpiiifiii.  hi 
Friedreich's  form  physical  development  is  alsc.  fifijuciitlv 
retarded  if  the  disease  manifests  itself  before  puberty 
and    sexual    functions    are    correspondingly   backward. 

Trophic    and    ixisomolor    defects    are    very    rarely 
encountered,    or     are    entirely    lacking    except 
peculiar  conformation  of  the  feet  and  a  sliglit  verti 
bral   scoliosis   that   are   frequent    in   Frietlreich's 
form.     The  club-fool  consists  of  an  exagger- 
ation of  the  plantar  arch  which  shortens 
the  foot  notably  and  causes  the  toes  to 
assume  the  "  hammer"  position.  e.\tended 
at   the    first   an<l    flexed    at    the    other 
phalanges.     This  is  particularly  marked  in     in^raimMeiriJreM  u*f  "'""™™  'f™ 
the  big  toe,  which  usually  is  first  affected 

and  is  surnctinics  llie  tirst  symptom  of  the  disease  detected  by  rela- 
tives conversant  with  its  Ibrnis.     The  deformity  is  increased  when  the 
1  ".Med,  Rec,"  K  Y.,  July  L'll,  IsM. 
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foot  is  extended  upon  the  leg,  and  if  slightly  marked,  may  disappear 
when  the  patient  is  standing.  A  similar  deformity  of  the  foot  is  also 
encountered  in  some  of  the  family  and  sporadic  cases  of  progressive 
muscular  atrophy.  The  scoliosis  appears  in  most  of  the  well-developed 
cases  of  Friedreich's  form,  and  occupies  the  dorsal  and  lumbar  spine. 
It  is  usually  slight 

Varieties. — The  two  major  varieties  making  up  the  group  of  family 
ataxias  have  been  indicated  throughout  the  preceding  pages,  and  there 
are  many  authoritative  writers  who  regard  them  as  distinct  entities. 
Their  principal  diflferences  are  contained  in  the  following  table.  The 
cerebellar  features  clinically  predominate  in  both  and  autopsies  are  yet 
too  few  to  justify  their  complete  separation,  especially  as  all  inter- 
mediate varieties  are  being  reported : 

Friedreich's  Form.  Marie's  Form. 

Hereditanr  spinal  ataxia  appears  usu-  Hereditary   cerebellar   ataxia    appears 

ally  before  puberty.  usually  after  puberty. 

Choreic  movements  in  upper  extremi-  Very  common  and  pronounced. 

ties  and  oscillations  in  head  and  trunk 

frequent 

Optic  atrophy  and  amblyopia  very  ex-  Common. 

ceptional. 

Tendon  reflexes  diminished  or  absent.  Increased,  foot-clonus  frequent 

Club*  foot  and  scoliosis  common.  Exceptional. 

Course. — ^The  first  symptoms  to  attract  attention,  unless  the  case  is 
congenital,  are  the  difficulties  in  walking.  Sometimes  certain  families, 
who  have  learned  to  know  the  symptoms  from  the  number  of  cases 
among  them,  recognize,  by  the  facies  or  the  scoliosis  or  the  club-foot  and 
cramped  toes,  that  another  member  has  been  added  to  the  list.  In  the 
course  of  three  to  four  years  the  ataxia  in  all  four  extremities  is  well 
marked.  It  advances  and  augments  and  in  another  similar  period  takes 
the  patient  off  his  feet  and  renders  him  practically  helpless.  In  this 
state  he  may  live  ten  to  twenty  years  and  finally  die  from  intercurrent 
disease.  While  the  course  of  the  disease  is  commonly  steadily  pro- 
gressive, long  remissions  may  occur  and  sudden  aggravations  take  place, 
but  death  does  not  result  directly  from  the  disorder. 

Diagnosis. — The  diagnosis  of  a  case  of  family  ataxia  is  almost  self- 
evident  if  numerous  members  of  the  same  or  succeeding  generations  are 
affiicted,  but  in  certain  instances  no  such  collateral  cases  exist.  The 
differential  diagnosis  must  then  be  made  from  tabes,  chorea,  and  insular 
sclerosis.  In  tahcft  the  gait  lacks  the  cerebellar  quality.  Posterior 
sclerosis  also  presents  visceral  crises,  lightning  pains,  vesical  weakness, 
sensory  disturbances,  and  pupillary  symptoms.  It  is  a  disease  of  full 
adult  life,  has  commonly  a  syphilitic  history,  and  nystagmus  is  extremelv 
uncommon  in  it.  The  cases  of  family  ataxia  occurring  late  in  life 
usually  present  increased  reflexes. 

From  chorea,  for  which  it  is  frequently  mistaken,  especially  in  chil- 
dren, family  ataxia  may  be  distinguished  by  the  major  affection  of  the 
upper  extremities  in  Sydenham's  disease,  its  rather  abrupt  onset,  and 
the  absence  of  nystagmus,  scoliosis,  club-foot,  and  persistent  abnormal- 
ities of  the  tendon  reflexes.     Huntingdon's  family  chorea  of  adult  life 
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has  its  mental  features  and  forced  attitudes  and  movements,  which  are 
greatly  in  excess  of  anything  seen  in  the  family  ataxias. 

Insular  sclerosis  presents  the  closest  resemblance  to  family  ataxia, 
especially  Marie's  form ;  and  as  it  also  may  affect  several  members  of 
the  same  family,  the  differentiation  may  be  most  difficult,  if  not  impos- 
sible. We  must  recall  its  distinctive  intention  tremor,  its  lack  of  static 
instability,  its  scanning  staccato  speech,  its  spastic  features  and  gait 

Prognosis. — The  outlook  in  these  family  ataxias  is  always  gloomy. 
Aside  from  the  helplessness  there  is  no  suffering,  and,  as  a  rule,  they 
bear  their  lot  with  an  apathetic  good  nature. 

Treatment. — The  management  of  these  cases  does  not  promise 
much  improvement.  Some  have  thought  that  spinal  stretching  and 
electricity  improve<l  the  incoordination.  Carefully  planned  exercises 
may,  perhaps,  assist  in  the  same  direction. 

HEREDITARY  SPASTIC  PARAPLEGIA. 

Commencing  with  Striimpcll,  groups  of  cases  have  been  recorded  by 
Bernliardt,  Philips,  South,  Xewmark,^  Achard  and  Fresson,^  Bayley,* 
and  others,  which  present  pure  spasticity  and  familial  traits.  Bayley 
traced  the  disease  through  live  generations,  the  individuals  affected 
showing  marked  similarity  in  all  respects.  In  his  series  it  seemed 
that  the  disease  once  escaped  did  not  reappear  in  the  descendants. 
Spiller*  reports  a  family  showing  the  disease  in  eight  generations. 

The  spastic  condition  may  appear  at  any  age  from  the  first  (Achard 
and  Frcsson)  to  the  fifty-sixth  year  (Striimpcll)  and  very  commonly 
is  pivceiled  bv  some  infectious  disease,  as  typhoid,  measles,  etc.  There 
is  paresis  only  in  the  terminal  stages  and  no  ataxia.  The  muscular 
hypertonus  and  increased  reflexes  are  alone  noted.  Sensory  and  sphino- 
teric  difficulties  are  absent  and  cerebral  filatures  are  insignificant,  or  only 
such  as  are  attributable  to  defects  in  the  intracerebral  jwrtion  of  the 
motor  pathway.  The  leg  rigidity  may,  however,  render  the  gait  mark- 
edly spastic  and  walking  finally  impossible. 

The  symptoms  are  referable  to  the  jnramidal  tracts  which,  with 
the  cohimns  of  (ioll  and  the  direct  cereWlar  tracts,  were  found  degen- 
erated by  Strumj^ll.  Erb,*  who  called  it  a  j>rimary  spastic  jxiraplegia, 
has  c(>llect(Hl  ten  postmortem  re|X)rts  showing  the  sclerosis  to  be  mainly 
confintnl  to  the  lateral  portions  of  the  conl  and  principally  to  the  crossed 
pynimidal  tract.  Jendrassek*  believes  that  the  process  may  l)egin 
in  the  brain,  bulb,  or' cord,  and  is  introgressive  in  nature.  From  the 
familial  feature  of  these  eases  it  is  evident  that  the  basis  of  the  para- 
plegia is  a  teratological  defect  and  its  sometimes  late  appeanmce  is  no 
bar  to  such  belief. 

Treatment  promises  little,  though  massage  and  carefully  selected 
exercises  may  accomplish  something. 

»  "  MtMl.  Nfws"  Feb.  10,  1897. 

2  "(raz.  IuIhUhii.  tie  Mecl.  ft  do  Chir.,"  iVc,  18%. 

3  "  J(Mir.  Xcrv.  Mini  Meiit.  Dis  ,"  Nov.,  18<»7. 

*   '  IMiihi.  Me<l.  Jour.,"  June  21,  1902.  ^  «.  i{r.  Mod.  Jour.,"  Oct.  11,  1902. 

•♦•iKMit.  An  I.,  f.  klin.  Mi-il.,"  IM.  Iviii. 
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The  prognosis  is  not  hopeful,  but  the  course  of  the  disease  is 
usually  very  slow  and  for  a  given  family  nearly  the  same  in  all  the 
affected  members. 


SCLEROSIS  OF  THE  CORD  DUE  TO  VEGETABLE  INTOXICANTS- 
ERGOTISM,  LATHYRISM,  PELLAGRA. 

Ergotism. — ^Epidemics  of  ergotism  have  arisen  in  various  localities 
of  the  Old  Worid,  usually  in  times  of  bad  harvest,  when  the  people 
were  reduced  to  eating  ergoted  grain.  Brain  symptoms  in  the  form  of 
mania  are  often  associated,  and  epileptoid  attacks  are  common.  The 
disease  respects  neither  age  nor  sex,  and  sometimes  animals  present  sim- 
ilar cord  symptoms.  These,  in  man,  consist  of  paresthesias,  lightning 
pains,  girdle  sensations,  analgesia,  static  instability,  and  an  ataxic  gait 
with  obliteration  of  the  patellar  reflexes.  Neither  optic  atrophy  nor 
pupillary  stasis  occurs.  In  all  recent  autopsies  a  sclerosis  confined  to 
the  posterior  columns,  and  conforming  closely  to  the  changes  in  tabes, 
has  been  found.  In  many  instances  the  symptoms  develop  after  the 
poisonous  food  has  been  discontinued  for  some  montlis.  The  tendency 
of  the  disease  is  toward  recovery  by  progressive  amelioration  during 
several  years.  In  some  instances  even  the  knee-jerk  is  restored.  The 
mortality,  however,  in  acute  cases,  is  rather  great.  (For  fuller  particu- 
lars the  reader  is  referred  to  the  article  of  Tuczek,  "  Archiv  f.  Psy- 
chiatric," Bd.  xiii,  S.  99.) 

Lathjrrism.^ — Epidemics  of  this  disease  in  Europe,  Africa,  and  Asia 
have  been  noted  for  centuries.  The  cases  are  marked  by  rigidity  of  the 
lower  extremities  coming  on  within  a  few  days,  and  paraplegic  symp- 
toms, with  weakness  of  the  bladder,  generally  ending  in  slow  recov- 
ery. They  coincide  with  famine  conditions,  when  the  people  eke  out 
their  subsistence  with  the  various  vetches,  such  as  Lathyrus  saHvus,  or 
c/ce/*a,  or  dymenuni.  The  morbific  constituent  appears  to  l)e  an  alkaloid 
not  destroyed  by  ordinar\^  cooking.  The  symptoms  come  on  gradually 
or  sometimes  rather  abruptly,  and  a  sjiasniodic  })araplegia  is  developed, 
producing  the  paraplegic  state,  so  far  as  motion  and  locomotion  is  con- 
cerned. Sensation  is  not  materially  disturbed,  though  paresthesias  and 
some  blunting  of  cutaneous  sensation  are  usual.  Mental  symptoms  and 
cerebral  features,  including  involvement  of  cranial  nerves,  seem  to  be 
lacking.  The  exact  lesion  is  not  known,  but  the  symptoms  all  point  to 
disturbance  in  the  lateral  tracts,  or,  jx^rhaps,  to  a  ix^sterolateral  sclerosis 
with  preponderating  spasticity.  Often  such  cases  suggest  a  focal  lesion 
of  the  cord,  but  the  absence  of  serious  sensory  disturbance  and  the  com- 
plete recovery  that,  as  a  rule,  ensues  are  not  consistent  with  such  a  {)oint 
of  view. 

Pellagra,  from  two  Italian  words  meaning  rough  skin,  is  also  known 
as  pllarella,  Alj)ine  scurvy,  Asturian  leprosy,  dermatagra,  etc. 
Formerly  it  was  mainly  of  EurojK^an  interest,  being  encountered  j)rin- 
cipally  in  southern  Europe,  es|x*cially  in  nortluTn  Italy,  and,  to  some 
extent,  in  northern  Africa.  It  has  been  observed  in  Mexico,  S(nith 
America,  and  the  West  Indies.  Although  cases  were  rep(>rted  in  this 
countr}^  by  Gray,  of  Utica,  N.   Y.,  in   18G4,  only  since  1907  has  its 

^  Brunclli.  *' Trans.  Seventh  Internat.  Con/^j.,"  vol.  ii,  p.  45. 
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wide  distribution  in  the  United  States  been  recognized.  Lavinder  *  es- 
timated that  there  were  1500  cases  in  the  southern  States  between  1906 
and  1909.  Several  hundred  cases  were  found  in  Illinois  institutions  for 
the  insane  in  1909,  and  scattered  cases  have  been  reported  in  many 
States.  Pellagra  may  be  defined  or  described  as  a  periodic  and  progres- 
sive, non-contagious,  non-inheritable  disease,  of  insidious  course,  charac- 
terized by  a  peculiar,  periodic  eruption,  and  a  series  of  symptoms  involv- 
ing the  nervous  and  digestive  systems  (Roberts). 

The  exact  etiology  of  the  disease  is  still  unknown.  Lombroso,  among 
the  early  Italian  authors,  so  emphatically  attributed  it  to  maize,  and 
particularly  to  bad  or  spoiled  maize,  that  his  views  have  always  strongly 
colored  the  view.  There  is  no  positive  evidence  that  Indian  com  or  its 
products  plays  any  direct  part  in  the  causation  of  pellagra.  That  it 
may  furnish  a  vehicle  or  pabulum  for  some  organism  is  the  most  that 
can  be  said.  Sambon,^  in  the  latest  authoritative  study  of  the  disease, 
denies  the  com  etiology  altogether,  and  calls  attention  to  the  well-defined 
to]X)graphical  limitation  of  pellagra  in  Italy  to  valleys  and  streams  in- 
fested by  a  certain  fly  (simulium),  which  serves  to  explain  the  seasonal 
variations  of  the  disease.  Roberts  ^  finds  similar  conditions  to  obtain  in 
the  State  of  Georgia,  but  the  particular  parasite  is  not  yet  in  evidence. 
Conditions  of  impoverishment  and  exposure  to  the  sun  are  such  common 
factors  as  to  be  almost  essential.  The  disease  has  a  distinct  relation  to 
the  summer  season,  and  shows  a  strong  tendency  to  recurrent  annual 
attacks.     Males  and  females  are  equally  affected. 

The  symptoms  of  pellagra  are  of  four  orders,  mental,  cutaneous,  intes- 
tinal, and  nervous.  Bianchi  says  that  in  Italy  the  disease  appears  in 
the  spring,  but  more  commonly  in  May  and  June,  with  general  weari- 
ness and  depression.  Relapses  occur  at  the  same  annual  periods.  Pains, 
paresthesias,  vertigos,  and  malaise  are  soon  associated  with  a  dark 
erj'thema  of  symmetrical  distribution  on  the  portions  of  the  body  ex- 
posed to  the  sun — the  neck,  hands,  and  feet.  It  is  sharply  demarcated 
from  the  adjacent  healthy  skin,  and  its  outline  is  dependent  upon  the 
protection  afforded  by  clothing;  even  rings,  wristbands,  and  similar 
articles  protect  the  underlying  parts.  When  the  erythema  subsides,  the 
*skin  remains  harsh,  thickened,  wrinkled,  and  very  much  changed. 
Itching  is  pronounced.  Blebs  and  bullse  sometimes  appear,  a  moist 
•eczematous  appearance  is  more  common,  and  small  scales  form  and  fall 
rapidly.  A  general  dyscrasia  develops  ;  there  are  stomatitis,  lack  of  appe- 
tite, gastric  and  abdominal  piiins,  and  i)ersistent  diarrhea.  With  advanc- 
ing prostration,  dejection  and  melancholia  apjiear.  Paresthesias,  cramps, 
ataxia,  increased  reflexes,  and  motor  weakness  are  observed  in  a  majority 
of  cases.  In  a  lesser  numl)er  there  are  excitability  and  maniacal  phases, 
and  in  a  few  some  of  the  mental  and  physical  peculiarities  of  general 
paresis,  such  as  expansiveness,  egotism,  excitability,  with  ataxia  and  in- 
■creased  deep  reflexes. 

The  American  cases  present  some  variations  from  the  foreign  types 
in  that  the  erj^thema  is  usually  not  presented  until  the  second  year,  and 

1  "  Pub.  Health  Report,"  1909.  2  a  jour.  of  Tropical  Med./'  London,  1910. 

3  "Jour.  A.  M.  A.,"  June  10.  1911. 
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shows  a  greater  intensity.  Cord  symptoms  are  less  pronounced,  and 
cord  changes  are  less  frequently  mentioned  id  the  autopsical  records. 

The  cord-lesions '  that  are  found  consist  of  a  leptomeningitis,  often 
with  much  thickening,  and  even  M'ith  the  formation  of  osseous  plaques. 
In  the  (Mjrd  itself  the  anterior  cornual  cells  are  frequently  atrophied  and 
pigmented.  There  is  commonly  a  posterolateral  sclerosis.  This  affects 
the  columns  of  Gloll  and  Burdaeh,  mainly  in  the  upper  cord-levels,  but 
spares  the  root- zone  of  the  postero-external  column.  The  crossed 
pyramidal  tract,  especially  the  lower  portion,  is  also  sharply  sclerosed, 
the  direct  cerebellar  tract  usually  escaping. 

The  spinal  symptoms  correspond.  Ataxia  is  most  marked  in  the 
upper  extremities;  siiasticity  is  pronounced  in  the  lower  limbs.     The 


iridian  reflexes  are  spared,  and  cutaneous  sensibility  is  not  much  affected. 
Strangely,  in  spite  of  the  nsual  changes  in  the  anterior  cornual  cells, 
muscular  ntn)phy  is  insignificant.  The  disease,  clinically  and  anatomic- 
ally, .sometinK's  presents  much  resemblance  to  i»aretic  dementia. 

The  coarse  of  the  disease  varies  to  such  a.  degree  that  acute  and 
chronic  cases  are  everywhere  eHCoiaitercd,  the  first  frecjuently  termi- 
nating fatally  in  a  few  months,  the  latter  extending  over  many  years 
with  annual  recrudescence.  The  tcndcney  is  to  chronic  insanity,  espe- 
cially melancholia  and  terminal  dementia,  with  a  miii-jisniic  fatal  exit, 
although  r(d>veries  are  not  uucommun. 

The  frmfnienf   at   present    lacks   any   definite   guidance.     Arsenic, 
serums,  dieteticc.  etc.,  have  thus  far  equally  failed. 
'  Tiicick,  "Mimapraiiliic  sur  la  IVIL-ign-,"  18!>3. 


PAET  VI. 

DISEASES  OF  THE  GENERAL  NERVOUS  SYSTEM 
WITH  KNOWN  ANATOMICAL  BASIS. 


Among  the  various  diseases  that  have  already  been  described,  several 
have  presented  symptoms  referable  to  the  various  jwrtions  of  the  entire 
nervous  apparatus  and  properly  belong  to  this  section.  Thus,  in  multiple 
neu)iii8  all  nervous  levels  may  be  invaded.  Cerebral,  spinal,  and  nerve- 
trunk  lesions  are  all  encoimtered.  The  same  is  true  of  cerebrospinal 
vieningiiisy  tcibea,  paretic  demeidiay  bxdbospinal  muscular  atrophy y  ergotism, 
lathyrisniy  pellagray  and  polioencephaloinyeUtis  ;  but  for  pur|)oses  of  com- 
l)arison  as  well  as  contrast  it  was  thought  most  expedient  to  take  them 
up  in  the  order  chosen,  being  guided  by  the  preponderance  of  nerve- 
trunk  or  spinal-cord  features  in  each  instance?.  To  those  named  we  here 
add  multiple  insular  sclerosis  and  syphilis  of  the  ncn'ous  system.  With 
some  of  the  syphilitic  lesions  we  are  already  acquainted. 


CHAPTER  I. 

MULTIPLE  CE3yEBROSPINAL  SCLEROSIS- 

Multiple  cerebrospinal  sclerosis — multiple  sclerosis,  insular  sclerosis, 
sclerose  en  plaques,  or  disseminaied  sclerosis — is  a  disease  secondary 
usually  to  some  intoxication  or  infection  often  of  a  mixed  sort.  It  is 
markeil  by  numerous  islets  or  plaques  of  sclerosis  irreguhirly  distributed 
in  the  bniin,  cord,  and  cranial  nerves.  These  are  n4ated  to  the  blood- 
supply  of  the  |>art  and  probably  primarily  vascular. 

Etiology. — This  disease  is  not  very  common.  For  instance, 
Uhthoft*  in  six  or  seven  years  could  onlv  inither  about  100  cases 
from  all  the  hospitals  and  clinics  of  Ik»rlin.  It  aifects  lK)th  S(^e8 
indifferently  and  j)resents  a  large  j)re]K)nderance  of  cases  betwei^n  the 

aars  of  twentv  and  thirtv  years.     Marie  asserts  its  absolute  rarity  after 

•'  •  •    •  » 

forty,  but   cases  do   occur.     Children    are   sometimes  affected   and   it 
may  even  Ix;  congenital.     Considerable  stress  was  formerly  laid  ujMm 
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heredUy,  but  this  element  U  t-hiefly  manifest  in  a  neuroi>athic  tenden(y. 
Erb,  Oppenheim,  und  Duchenne  liave  cited  examples  of  direct  siicceB- 
sion,  and  it  has,  in  a  small  number  uf  instances,  affected  Beveral  children 
of  the  same  family.  Hcrvouet  has  even  seen  nine  cases  in  one  gen- 
eration. Overwork,  I'olil,  irawmaiwm,  and  various  excesses  have  been 
accused  as  causative.  Such  relation  is  subject  to  doubt,  tlioiigh  all 
these  influences  are  culpable  of  aggravating  the  disease  when  once  erital>- 
Itshed  and  of  precipitating  additional  manifestations  of  its  activitj'. 
Hoffman,!  for  instance,  in  a  study  of  100  cases,  attributwl  the  cause  to 
trauma  in  13,  but  in  one-half  of  the  cases  no  alleged  cause  conld  be 
mentioned.  The  mast  im()ortant  etiological  factors  are  the  infections. 
Typhoid,  pneumonia,  malaria,  measles,  scarlet  fever,  sniall-}>ox,  diph- 
theria, whooping-cough,  erj-Hijjelas,  dysentery,  cliolera,  influenza,  and 
the  puerperium  have  been  followed  by  the  development  of  the  symp- 


Fig,  2(H.-L»ionE 


toms  of  multiple  sclerosis  within  a  few  weeks  or  montlis.'  Ojipon- 
heini  ^  found  that  in  eleven  out  of  twenty-eight  cases  tn^atcd  by  him 
the  patients  bad  long  been  exposed  to  the  influence  of  lead,  cijpjier, 
zinc,  etc.,  and  emphasizes  the  significance  of  occapaiiorte  attended  by 
such  intoxications.  Charcot,  in  one  of  his  later  lectures,  reported  a 
case  consecutive  to  cerebral  rheumatism.  Infection  may  explain  some 
of  the  family  groups  of  multiple  sclerosis  aiid  Opiwnbeini's  ob.'cr\'atiiiu 
of  the  disease  in  a  mother  and  child.  From  the  numerous  ami  olten 
Tjiixed  infections  noted,  it  seems  unlikely  that  we  have  to  deal  with  a 
specific  oi^uism.  It  is  also  a  debated  question  whether  the  morbific 
microbes  act  through  their  elaborated  poisons  or  by  embolic  colonization. 
It  is,  however,  (piite  definitely  settled  that  the  irritative  influence 
leaches  the  central  nervous  organs  through  the  blood-channels  and  there 
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tgets  up  the  localized  sclerotic  processes.  Early 
sclerotic  patches  ordinarily  show  a  centrally  diseased 
blood-vessel,  and  thrombi  have  been  found  in  several 
instances  which  Ribbert,^  with  Marie,  is  disposed  to 
attribute  to  microbic  emboli. 

Goldscheider  ^  declares  the  process  analogous  to 
that  of  an  acute  myelitis  originating  through  the  vas- 
cular supply,  while  Schuster  and  Bielschowsky  ^  con- 
eider  the  change  as  primarily  interstitial. 

Morbid  Anatomy. — 3Iacro8copicaUy  the  men- 
inges retain  their  normal  appearance.  The  pia 
mater  is  translucent  and  frequently  the  sclerotic 
patches  on  the  cerebral  and  cord  surfaces  can  be 
seen  through  it  These  present  various  sizes  and 
shapes  and  are  usually  grayish  or  pinkish  gray  in 
color.  In  some  cases  they  may  only  appear  after 
undergoing  the  action  of  bichromate  and  other  hard- 
ening solutions.  In  distribution  they  recognize  no 
law.  Sometimes  they  are  most  frequent  on  the  sur- 
face ;  sometimes  they  are  confined  to  the  interior  of 
the  cord  and  brain.  In  a  general  way  they  seem  to 
prefer  the  white  substance  to  the  gray  matter.  They 
are  found  from  the  cerebral  convolutions  to  the  filum 
terminale  and  in  variable  numbers  from  a  few  to 
several  hundred.  Their  dimensions  are  those  of  a 
millet-seed  to  a  walnut  or  larger,  and  they  are  often 
of  irregular,  but  almost  invariably  of  definite,  outline. 
They  may  invade  the  cranial  nerves,  especially  the 
optic,  and  the  spinal  roots  are  not  exempt.  On  sec- 
tion, they  present  a  retracted  appearance  if  old,  a 
salient  aspect  if  recent  Both  sorts  may  be  found  in 
the  same  case. 

Microscopicallif  the  definite  outline  of  the  plaques 
is  still  maintaineil,  and  they  are  sharply  distinguished 
from  the  surrounding  normal  tissue.  The  myelin  has 
disappeared  from  the  nerve-fibers  which  pass  through 
them,  but  the  ojcis-cylindera  usually  persist  and  some- 
times are  enlarged.  In  recent  plaques  there  is  an 
abundance  of  grnnxdar  boilus  throughout  the  islet, 
but  in  older  lesions  they  are  confined  to  the  j>eri- 
pherj'  of  the  plaque.  Through  and  everj'where  in 
the  plaque  is  a  proliferation  of  the  neuroglia,  at  once 
the  evidence  and  the  result  of  the  irritant  cause  of 
the  lesion.  Observers  are  agreed  that  secondary 
degeneratioiui  do  not,  as  a  rule,  follow  the  develoj>- 
ment  of  these  sclerotic  patches.  Depriveil  of  their 
myelin  eovtTing,  insulation  is  probably  impaired  in 
the  n(Tvi^fibers,  and  to  this  fact  some  writers  attribute  in  part  the  treni- 

1  Virchow'8  **  Aivhiv,"  ISIK').  2  '^  Zi-it.  f.  klin.  Mwl./'  hd.  xxx. 

3  "Neurolog.  Centralbl.,"  1897. 
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Fig.  206.-I>iiitribu. 

of  leHloiin  of  iiiiiltio 
pie  acleruNin  lu  t  li<*  cord. 
Sections  Ukeiiat  variout 
levels  throughout  itn  eu- 
tlre  length  ((liarcot). 


476  DISEASES  OF  THE   GENERAL  NERVOUS  SYSTEM, 

bling  and  other  motor  disturbances  commonly  presented.  Occasionally 
myelinated  fibers  are  found  in  old  patches,  and  it  has  been  suggested 
that  they  may  be  due  to  a  regenerative  process.  These  particularly  occur 
in  the  pyramidal  tracts  and  in  GoU's  columns.  Popoff  insisted  that  the 
alleged  neuroglial  hyperplasia  does  not  exist,  but  regards  this  appearance 
as  due  to  degeneration  products  of  the  myelin  and  axis-cylinders.  Red- 
lich,^  however,  in  a  later  study,  insists  fully  upon  the  glial  increase 
in  all  cases.  The  nerve-cells  embraced  in  the  plaques  are  diminished 
in  size,  often  pigmented,  and  their  processes  are  atrophic  or  may  have 
disappeared. 

In  the  optw  nerve  there  is  the  same  interstitial  increase  without  division 
of  axis-cylinders,  and,  according  to  Uhthoif,  papillitis  and  atrophy  of  the 
disc  only  occur  when  the  plaque  is  situated  immediately  behind  the  globe. 

The  vessels  in  the  plaques  show  decided  changes.  The  coats  are 
thickened,  especially  the  external  tunic,  so  that  in  section  they  remain 
open  and  dilated.  The  perivascular  sheaths  are  also  dilated  and  at 
times  obliterated.  In  other  instances  thrombotic  occlusion  of  the  ves- 
sels has  been  observed.  One  vessel  particularly  altered  is  usually 
found  near  the  center  of  each  small  sclerotic  patch,  and  the  sclerosis 
is  most  intense  at  and  about  this  point  The  appearance  indicates  that 
an  early  embolism  or  thrombosis  sets  up  vascular  lesions  extending  to  the 
|)eri  vascular  spaces,  and  entails  irritative  sclerosis  of  the  adjacent  neun)glia. 

A  certain  number  of  cases  must  be  kept  in  mind  where  the  early 
changes  are  due  to  diffuse  myelitis  or  cerebritis,  or  both,  and  in  which 
secondary  degenerations  and  numerous  focalized  softenings  give  rise  to 
a  similar  clinical  picture. 

Symptoms. — Wide-spread  as  are  the  lesions  and  haphazard  as  is 
their  location  in  multiple  sclerosis,  the  clinical  symptom  group  of  the 
disease  is  tolerably  uniform  and  ordinarily  easily  recognized. 

The  motor  features  constitute  the  most  important  group  of  symp- 
toms in  multiple  sclerosis.  The  r/alt  is  usually  disturbed  at  an  early 
period  of  the  disease.  Sometimes  it  is  clearly  and  pnrely  s^paMiCy  identi- 
cally the  same  as  that  presented  in  the  piniplegic  state  :  logs  rigid,  knees 
adducted,  toes  turned  in  and  dragging  along  the  ground ;  clonus 
showing  in  the  trembling,  shaking  legs,  which  are  pulled  up  and 
advanced  by  swaying  movements  of  the  body  and  ])elvis ;  all  re- 
flexes exaggerated.  To  this  is  usually  added  more  or  less  unoer- 
tiiinty  of  equilil)rium,  and  we  have  a  combination  of  cerebellar  stagger- 
ing and  spastic  rigidity  which  has  been  called  the  cerebeUospa,wio<Jic 
gait,  and  is  the  one  most  frequently  encountered.  In  exce]>tional  cases 
the  gait  is  ]nirely  cerebeUar  in  quality,  without  any  rigidity,  and  with 
diminished  or  normal  reflexes.  There  is  eominonlv  more  or  less  numnihr 
tce(fk'nc,ss,  which  may  reach  a  paraplegic  degree  and  defeat  all  attemjits  at 
walking.  One  leg  is  often  much  more  affected  than  the  other,  and  this 
may  even  alternate  from  side  to  side  at  different  jx'riods  of  the  ilisease. 
In  exceptional  instances  the  lower  extremities  are  not  affected.  Kxag- 
gerated  rejiexa^  are  the  rule,  and  the  Babinski  is  a  most  valuable  sign 
in  inanv  cases  that  show  no  other  indication  of  organic  disease. 

A  eonsitlerable  ])ro])ortion  of  cases  present  apojtlectijorm  aitach^i,  fol- 

1  "  Nfiirolog.  Centmlbl.,"  ISlXi,  p.  o&2. 
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lowed  by  transitory  paralysis  at  some  period  of  tlie  disease.  In  rare 
instances  such  an  apoplectiform  attack  is  the  initial  manifestation  of  the 
disease.^  Sometimes  both  limbs  and  the  face  on  the  same  side  are 
involved  ;  sometimes  we  have  a  crossed  paralysis ;  sometimes  the  face 
escapes,  and  sometimes  the  palsy  is  paraplegic  in  distribution. 

The  upper  limbs  present  not  only  the  spastic  weakness  already 
noted  in  the  lower  extremities,  but  here  is  developed  to  its  highest  de- 
gree the  so-called  intentian  tremor y  which  is  characteristic  of  the  dis- 
ease. While  at  rest  the  hands,  trunk,  and  head  are  perfectly  quiet ;  but 
once  the  patient  attempts  to  reach  any  article,  especially  if  the  movement 
be  somewhat  extensive  and  requires  precision,  the  entire  member  be- 
comes animated  with  a  coarse  trembling  which  augments  in  amplitude 
as  the  movement  continues.  Finally  the  object  is  seized  with  con- 
siderable rudeness.  The  moment  the  arm  is  again  placed  at  rest,  and 
supported  so  that  no  muscular  effort  is  expended,  the  tremor  at  once 


^  ^^, 


Fig.  207.— HaDdwriting  in  two  cases  of  multiple  sclerosis,  showing  irr^ular  iDiention  tremor. 

ceases.  This  tremor  shows  clearly  in  the  handwriting  of  these  patients, 
and  writing  may  finally  become  impossible.  Unlike  the  trembling  of 
paralysis  agitans,  wliich  is  most  pronounced  in  the  fingers  and  while  at 
rest,  the  intention  tremor  of  multiple  sclerosis  usually  arises  at  the 
roots  of  the  extremities,  and  they  are  moved  in  their  entirety  from  the 
shoulder-  or  hip-joints.  This  accounts  for  the  tcide  range  of  the  tremor 
excursions,  and  perhaps  for  their  slow  rate,  which  usually  is  between 
five  and  eight  to  the  second.  The  lower  extremities  may  also  present 
this  intention  tremor  to  some  degree,  and  it  frequently  shows  in  tlie 
tmnk  and  head  of  the  patient  if  without  back-supjx)rt  or  head-rest 
The  movements  of  the  head  are  usually  anteroposterior  in  direction,  but 
may  also  be  somewhat  lateral  and  then  tend  to  produce  circumduction 
of  the  head  upon  the  shoulders.  Frequently  the  tremor  is  much  more 
marked  on  one  side  than  on  the  other,  and  rarely  it  is  unilateral. 

One  of  the  ordinary  tests  of  this  tremor  is  to  direct  the  patient  to 
take  a  drink  from  a  tumbler  of  water.  In  marked  cases  the  tremor 
appears  directly  the  hand  starts  toward  the  glass.  This  is  reached  in  a 
fairly  dinnjt  line,  grasped  suddenly,  and  with  increasing  oscillations 
carried  toward  the  lips,  which  are  protruded  to  meet  it,  with  the  head 
and  body  advan(*e<l  and  shaking.  The  motions  Ix^come  more  and  more 
vigorous,  and  finally  the  gla.s8  is  rattled  or  dashed  against  the  teeth,  and 
the  water  not  alreatly  spilknl  may  drench  the  patient's  face  and  clothing. 

'  Boulogne,  *'  Rev.  de  M4d,"  May,  1893. 
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The  little  remaining  is  obtained  by  steadying  one  hand  with  the  other, 
and  firmly  holding  the  glass  with  the  mouth.  This  tremor  is  increased 
by  embarrassing  emotionsy  and  is  somewhat  proportionate  to  the  extent 
and  duration  of  the  movement  attempted. 

Sensory  features  in  multiple  sclerosis,  in  a  general  fashion,  may 
be  said  to  be  insignificant,  so  far  as  general  sensibility  is  concerned. 
Occasionally  a  patient  complains  of  anomalous  sensations  of  heat  or 
cold,  formication,  fullness  in  the  limbs,  and  sometimes  of  pains  which 
may  even  be  lightning-like  in  character  or  of  the  girdling  form.  Ac- 
cording to  Freund,  the  slight  objective  sensory  changes  sometimes 
encountered  are  confined  to  the  fingers  and  toes  mainly,  and  to  the 
distal  portions  of  the  limbs.  They  consist  of  disturbance  of  touch,  of 
hyperalgesia  and  analgesia,  and  insignificant  modifications  of  thermic 
sensibility.  They  are  often  transient  and  changeable.  F.  von  Gebhardt  * 
claims  that  in  advanced  cases  certain  areas  present  permanently  dis- 
ordered sensation.  Hemianesthesia  and  other  hysterical  distributions 
of  anesthesia  sometimes  complicate  multiple  sclerosis,  as  the  diseases 
may  be,  and  often  are,  associated. 

Hearing,  taste,  and  smell  are  singly  disordered  in  rare  cases  of  multi- 
ple sclerosis,  usually  in  the  direction  of  deficit,  and  may  be  completely  lost. 

Disturbance  of  sight,  on  the  other  hand,  is  frequent,  oft«n  very 
marked,  and  of  great  diagnostic  value.  The  ocular  apparatus  may  be 
affected  in  any  portion  of  its  neuromuscular  make-up,  NystagmuSy 
usually  consisting  of  lateral  movements,  is  presented  by  over  half  the 
cases,  perhaps  in  seventy  per  cent.  True  nystagmus,  in  which  the  eyes 
constantly  oscillate,  occurs  about  once  out  of  five  such  cases,  the  other 
four  presenting  nystagmiform  movements  only  on  occasion,  particularly 
when  the  eyes  are  forcibly  deviated  to  the  right  or  left.  It  should 
be  sought  by  directing  the  patient's  line  of  sight  throughout  the 
entire  lateral  and  vertical  range  of  ocular  movement.  In  seventeen  per 
cent,  of  cases  Uhthoff  found  paretic  conditions  of  the  extrinsic  eye-mus- 
cles. Tliese,  like  the  hemiplegic  features,  are  usually  transient.  They 
may  constitute  a  complete  external  ophthalmoplegia,  or  be  confined  to  any 
of  the  motor  oculi  nerves,  or  to  portions  of  the  third  cranial  pair.  They 
are,  as  a  rule,  bilateral  and  affect  the  associated  movements,  showing  their 
nuclear  nature.  The  nystagmus  is  of  a  similar  nature,  and  probably 
due  to  the  disturbed  muscular  balance. 

The  pupils  may  show  miosis,  inequality,  and  diminished  reflexes  to 
both  light  and  accommodation,  but  the  Robertson  pupil  is  practically 
unknown,  and  miosis  is  usually  associated  with  an  exaggeration  of  the 
light  reflex. 

The  optic  nerve  is  very  frequently  affected  and  vision  is  often  modi- 
fied. The  papilla  may  show  optic  yieuritis  or  atrophy,  l^ut  the  atrophy 
is  very  seldom  extreme,  and  the  disc  usually  retains  some  color  in  a  part 
of  its  expanse.  Some  i)apillary  modification  is  found  in  over  one-half 
of  all  eases,  and  some  eases  showing  no  changes  in  the  nerve-head  still 
present  visual  defects.  Vision  may  be  slowly  or  rapidly  reduced  and 
blindness  may  follow,  but  the  amblyopia  is  ordinarily  transitory,  and  a 
considerable  deirree  of  sight  is  fre(|uently  restortnl.      Central  scotomata, 

A  "  Deut.  Arch.  f.  klin.  Med.,"  Ikl.  Ixviii,  No.  1  u.  2. 
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irregular  or  regular  retraction  of  the  field,  dyschromatopsia,  particularly 
for  red  and  green,  may  be  variously  combined  in  the  field,  and  in  these 
respects  the  ocular  disturbances  are  rarely  symmetrical  and  may  be  en- 
tirely unilateral.  They  may  be  of  insidious  or  rapid  development  and 
may  be  early  or  late  manifestations  of  the  disease.  They  bear  a  rough 
relation  to  the  intensity  of  other  symptoms  and  often  increase  corre- 
spondingly with  them. 

Visceral  disturbances  are  insignificant  in  insular  sclerosis.  Rectal 
and  vesical  incontinence  or  retention,  gastric  crises,  and  other  similar 
manifestations  of  organic  disease  of  the  cord  are  sometimes  encountered, 
but  are  not  severe  in  degree  or  constant  in  appearance. 

Trophic  disturbances  are  unusual.  Loss  of  nails,  gluteal  decubitus, 
and  localized  wasting  of  muscles,  particularly  of  the  interosseous  mus- 
cles of  the  hand,  have  been  met  with. 

Bulbar  Symptoms. — ^Difficulty  in  swallowing  and  in  mastication, 
trembling  of  the  tongue,  inability  to  protrude  it,  glycosuria,  and 
polyuria  are  occasionally  encountered,  and,  with  the  other  bulbar  symp- 
toms already  noted,  point  to  the  location  of  sclerotic  patches  in  that  r^on. 

Cerebral  Features. — Among  the  most  characteristic  symptoms  of 
multiple  sclerosis  is  the  speech  defect  This  is  very  commonly  present 
and  consists  of  a  slow,  monotorumSy  scanning  pronunciation  that  slights 
no  syllable  and  ends  abruptly,  spasmodically,  explosively  with  the  last. 
It  sometimes  causes  elision  of  the  final  sounds  or  every  syllable  may  be 
slurred.  There  is  a  distinct  effi)rt  to  articulate  each  sound  with  rests 
between.  This  staccato  speech,  in  marked  cases,  is  well  marked,  but 
in  some  instances  it  may  lack  some  of  its  features  or  entirely  de&ult.. 
Its  mechanism  is  of  difficult  explanation,  but  is,  at  least  in  some  cases, 
attributable  to  faulty  action  in  the  articulative  muscles. 

Vertigo  is  sometimes  present  and  may  disturb  the  patient  at  rest  or  in 
walking.  In  some  cases  the  nystagmus  causes  objects  to  dance  before 
the  eyes ;  in  others,  with  ocular-muscle  paresis,  there  is  diplopia,  both 
of  which  may  cause  vertigo.  In  rare  instances  the  vertigo  presents 
M^ni^re's  tyj)e.  The  apoplectiform  and  epileptiform  attacks  that  have 
been  already  incidentally  mentioned,  spasmodic  laughter  and  crying  and 
slight  mental  enfeeblement,  with  indifference  and  dejection,  indicate  cerebral 
lesions.  In  rare  cases  an  expansive,  egotistic  delirium  of  grandeur 
may  appear  closely  resembling  that  of  paretic  dementia,  and  complete 
dementia  may  ensue.  Hunt  ^  insists  that  paretic  dementia  and  multiple 
sclerosis  are  sometimes  eom!)ined  in  the  same  subject. 

Hoffman,  2  in  the  100  cases  on  which  he  based  his  study,  found 
speech  difficulties  in  54,  giddiness  in  64,  headache  in  40,  optic  atrophy 
in  60,  nystagmus  in  56,  intention  tremor  in  71,  paresthesise  in  66,  and 
objectively  (listurl)ed  sensation  in  28,  The  sexes  were  about  equally 
represented  by  47  women,  53  men. 

Course  and  Forms, — The  onset  may  occur  abruptly  by  an  apoplec- 
tiform attack,  followed  immediately  by  hemiplegic  or  paraplegic  or 
monoplejric  W(»aknes8,  or  these  may  suddenly  appear  without  the  con- 
vulsive attack.  Ill  other  instances  vertigo  or  visual  disturlmnce  sud- 
denly opens  the  program.     More  fretjuently  the  onsi't   is  gradual  and 
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The  little  remaining  is  obtained  by  steadying  one  hand  with  the  other, 
and  firmly  holding  the  glass  with  the  mouth.  This  tremor  is  increased 
by  embarrassing  emotions,  and  is  somewhat  proportionate  to  the  eoeteni 
and  duration  of  the  movement  attempted. 

Sensory  features  in  multiple  sclerosis,  in  a  general  fashion,  may 
be  said  to  be  insignificant,  so  far  as  general  sensibility  is  concerned. 
Occasionally  a  patient  complains  of  anomalous  sensations  of  heat  or 
cold,  formication,  fullness  in  the  limbs,  and  sometimes  of  pains  which 
may  even  be  lightning-like  in  character  or  of  the  girdling  form.  Ac- 
cording to  Freund,  the  slight  objective  sensory  changes  sometimes 
encountered  are  confined  to  the  fingers  and  toes  mainly,  and  to  the 
distal  portions  of  the  limbs.  They  consist  of  disturbance  of  touch,  of 
hyperalgesia  and  analgesia,  and  insignificant  modifications  of  thermic 
sensibility.  They  are  often  transient  and  changeable.  F.  von  Gebhardt  * 
claims  that  in  advanced  cases  certain  areas  present  permanently  dis- 
ordered sensation.  Hemianesthesia  and  other  hysterical  distributions 
of  anesthesia  sometimes  complicate  multiple  sclerosis,  as  the  diseases 
may  be,  and  often  are,  associated. 

Hearing,  taste,  and  smell  are  singly  disordered  in  rare  cases  of  multi- 
ple sclerosis,  usually  in  the  direction  of  deficit,  and  may  be  completely  lost. 

Disturbance  of  sight,  on  the  other  hand,  is  frequent,  oft«n  very 
marked,  and  of  great  diagnostic  value.  The  ocular  apparatus  may  be 
affected  in  any  portion  of  its  neuromuscular  make-up.  Nystagmus, 
usually  consisting  of  lateral  movements,  is  presented  by  over  half  the 
cases,  perhaps  in  seventy  per  cent.  True  nystagmus,  in  which  the  eyes 
constantly  oscillate,  occurs  about  once  out  of  five  such  cases,  the  other 
four  presenting  nystagmiform  movements  only  on  occasion,  particularly 
when  the  eyes  are  forcibly  deviated  to  the  right  or  left:.  It  should 
be  sought  by  directing  the  patient^s  line  of  sight  throughout  the 
entire  lateral  and  vertical  range  of  ocular  movement.  In  seventeen  per 
cent,  of  cases  Uhtlioff  found  paretic  conditions  of  the  extrinsic  eye-mus- 
cles. These,  like  the  hemiplegic  features,  are  usually  transient.  They 
may  constitute  a  complete  external  ophthalmoplegia,  or  he  confined  to  any 
of  the  motor  oculi  nerves,  or  to  portions  of  the  third  cranial  pair.  They 
are,  as  a  rule,  bilateral  and  affect  the  associated  moiTfnents,  showing  their 
nuclear  nature.  The  nystagmus  is  of  a  similar  nature,  and  probably 
due  to  the  disturl)ed  muscular  balance. 

The  pnpil^'i  may  show  miosis,  intHjuality,  and  diminished  reflexes  to 
both  light  and  accommodation,  but  the  Robertson  pupil  is  practically 
unknown,  and  miosis  is  usually  associated  with  an  exaggeration  of  the 
light  reflex. 

The  optic  nerve  is  very  frequently  affected  and  vision  is  often  modi- 
fied. The  papilla  may  show  optic  neuritis  or  atrophy,  but  the  atrophy 
is  very  seldom  extreme,  and  the  disc  usually  retains  some  color  in  a  part 
of  its  expanse.  Some  jxipillar}'  modification  is  found  in  over  one-half 
of  all  cases,  and  some  cases  showing  no  chanp:es  in  the  nerve-head  still 
present  visual  defects.  Vision  may  be  slowly  or  rapidly  reduceil  and 
blindness  may  follow,  but  the  amblyopia  is  onlinarily  transitory,  and  a 
considerable  de<rree  of  sight  is  fretjuently  restortMl.      Central  scotomata, 
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irregular  or  regular  retraction  of  the  field,  dyschromatopsia,  particularly 
for  red  and  green,  may  be  variously  combined  in  the  field,  and  in  these 
respects  the  ocular  disturbances  are  rarely  symmetrical  and  may  be  en- 
tirely unilateral.  They  may  be  of  insidious  or  rapid  development  and 
may  be  early  or  late  manifestations  of  the  disease.  They  bear  a  rough 
relation  to  the  intensity  of  other  symptoms  and  often  increase  corre- 
spondingly with  them. 

Visceral  disturbances  are  insignificant  in  insular  sclerosis.  Rectal 
and  vesical  incontinence  or  retention,  gastric  crises,  and  other  similar 
manifestations  of  organic  disease  of  the  cord  are  sometimes  encountered, 
but  are  not  severe  in  degree  or  constant  in  appearance. 

Trophic  disturbances  are  unusual.  Loss  of  nails,  gluteal  decubitus, 
and  localized  wasting  of  muscles,  particularly  of  the  interosseous  mus- 
cles of  the  hand,  have  been  met  with. 

Bulbar  SymptoxxiB. — ^Difficulty  in  swallowing  and  in  mastication, 
trembling  of  the  tongue,  inability  to  protrude  it,  glycosuria,  and 
polyuria  are  occasionally  encountered,  and,  with  the  other  bulbar  symp- 
toms already  noted,  point  to  the  location  of  sclerotic  patches  in  that  r^on. 

Cerebral  Features. — Among  the  most  characteristic  symptoms  of 
multiple  sclerosis  is  the  speech  defect  This  is  very  commonly  present 
and  consists  of  a  slow,  monotmwuSj  scanning  pronunciation  that  slights 
no  syllable  and  ends  abruptly,  spasmodically ,  explosively  with  the  last. 
It  sometimes  causes  elision  of  the  final  sounds  or  every  syllable  may  be 
slurred.  There  is  a  distinct  effi^rt  to  articulate  each  sound  with  rests 
between.  This  staccato  speech,  in  marked  cases,  is  well  marked,  but 
in  some  instances  it  may  lack  some  of  its  features  or  entirely  defisiult.. 
Its  mechanism  is  of  difficult  explanation,  but  is,  at  least  in  some  cases, 
attributable  to  faulty  action  in  the  articulative  muscles. 

Vertigo  is  sometimes  present  and  may  disturb  the  patient  at  rest  or  in 
walking.  In  some  cases  the  nystagmus  causes  objects  to  dance  before 
the  eyes ;  in  others,  with  ocular-muscle  paresis,  there  is  diplopia,  both 
of  which  may  cause  vertigo.  In  rare  instances  the  vertigo  presents 
M^ni^re's  type.  The  apoplectiform  and  epileptiform  attacks  that  have 
been  already  incidentally  mentioned,  spasmodic  laughter  and  crying  and 
slight  mental  enfeeblement,  with  indifference  and  dejection^  indicate  cerebral 
lesions.  In  rare  cases  an  expansive,  egotistic  delirium  of  grandeur 
may  appear  closely  resembling  that  of  paretic  dementia,  and  complete 
dementia  may  ensue.  Hunt  ^  insists  that  paretic  dementia  and  multiple 
sclerosis  are  sometimes  combined  in  the  same  subject. 

Hoffman,  2  in  the  100  cases  on  which  he  based  his  study,  found 
speech  difficulties  in  54,  giddiness  in  64,  headache  in  40,  optic  atrophy 
in  60,  nystagmus  in  56,  intention  tremor  in  71,  paresthesisB  in  66,  and 
objectively  disturbed  sensation  in  28.  The  sexes  were  about  equally 
represented  by  47  women,  53  men. 

Course  and  Forms. — The  onset  may  occur  abruptly  by  an  apoplec- 
tiform attack,  followed  immediately  by  hemiplegic  or  paraplegic  or 
monoplegic  weakness,  or  these  may  suddenly  appear  without  the  con- 
vulsive attack.  In  other  instances  vertigo  or  visual  disturbance  sud- 
denly opens  the  program.     More  frecjuently  the  onsi't  is  gradual  and 

>  "Am.  Jour.  Med.  Sci.,'»  Dec.,  1903. 

»  "Deut.  Arch.  f.  klin.  Med./^  Bd.  Ixviii,  No.  1  u.  2. 


480  DISEASES  OF  THE  GENERAL  NERVOUS  SYSTEM. 

the  course  progressive.  Difficulty  in  walking  or  in  speaking  or  the 
trembling  is  first  noticed  and  gradually  increases,  leading  in  the  other 
prominent  features  of  the  malady.  Sometimes  the  initial  feature  con- 
sists of  attacks  of  pain  of  a  stabbing,  lancinating  variety.  The  advance 
of  the  disease  may  be  chronically  progressive,  or  it  may  show  exacer- 
bations or  remissions,  and  continue  finally  to  advance.  Sometimes  the 
amelioration  is  permanent  and  recovery  is  possible.  In  progressive 
cases  death  may  result  from  intercurrent  maladies,  from  an  apoplecti- 
form attack,  from  bulbar  accidents,  or  from  the  exhaustion  of  terminal 
dementia. 

The  duration  of  the  disease,  like  its  anatomical  basis  and  its  symp- 
toms, is  very  variable.  It  may  reach  full  development  within  a  few 
months  or  a  year,  rarely  almost  at  a  bound.  It  may  terminate  in  a 
year,  last  tweiity,  or  recede  completely  at  any  time.  Marburg,  Blumenau, 
von  Koch,  and  others  have  reported  acute  cases  reaching  a  fatal  termin- 
ation in  about  three  months.^ 

In  some  instances  only  one  or  a  few  of  the  most  notable  symptoms 
of  the  disease  ever  develop.  These  cases  constitute  the  formes  frustes 
of  Charcot.  Thus  the  trembling,  or  the  speech  defect,  or  the  gait  with 
or  without  nystagmus^  or  bulbar  symptoms  and  amyotrophy  may  pre- 
dominate, while  other  symptoms  are  only  very  slightly  developed. 

Diagnosis. — In  a  well-developed  case  the  diagnosis  may  be  made. 
The  intention  tremor,  eerebellospasmodic  gait,  spastic  weakness,  nystag- 
mus, and  syllabic  speech  make  a  positive  picture.  The  differentiation 
{rom  family  ataxia  may,  however,  present  great  difficulty  when  several 
members  of  the  same  family  are  affected  with  multiple  sclerosis.  Fried- 
reich's disease  is  marked  by  flaccidity  and  abolished  knee-jerks,  the 
motor  difficulty  is  purely  ataxic  and  never  spasmodic,  and  optic-nerve 
symptoms  are  practically  always  absent.  In  the  here<locerebellar  type 
of  family  ataxia  there  are  increased  reflexes  and  often  optic  atro})hy,  but 
a  long  family  succession  of  cases  rarely  fails  us,  and  the  motor  difficulty 
here  again  is  devoid  of  spasticity  and  is  purely  ataxic.  In  neither  type 
do  we  find  the  well-developed  syllabic  s])eech  nor  the  intention  tremor, 
though  the  speech  is  modified  and  ataxic  and  there  are  choreic  move- 
ments which  might  at  first  mislead.  Cases  clinically  mistaken  for  amy- 
otrophic laiei^al  t<eleroffi.'<  have  been  recently  reported  by  Probst  and 
Brauer,  one  for  transverse  myelitis  by  Siemerling,  and  one  for  a  Brown- 
Sequard  paralysis  by  Jeremias. 

Hysteria  is  capable  not  only  of  mimicking  every  objective  symptom 
of  insular  sclerosis,  but  sometimes  is  associated  with  it  in  the  same 
patient.  It  should  never  be  out  of  mind  in  making  the  diagnosis,  and 
the  stigmata  of  the  neurosis  should  be  faithfully  sought  in  every  instance. 
Cases  showing  hysterical  signs  and  the  symptoms  of  multiple  sclerosis, 
according  to  Buzzard,*  should  be  looked  ujxui  as  ]>rol)ahly  organic  if  the 
tendon  reflexes  are  exaggerated  and,  at  the  same  time,  the  plantar  reflex 
is  abolished.  This  observer  has  noted  o])tic  atrophy  in  one-half  of  his 
cases  of  insular  sclerosis,  and  found  Babinski's  toe-sign  in  all  in  which 
it  has  IxuMi  sought. 

1  "  Wiener  klin.  Rundschau,"  1908,  No.  34 ;  "  KorsakoHsclies  Jour.,"  1008,  No.  5. 
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In  the  partial  cases,  mainly  marked  by  cue  of  the  prominent  char- 
acteristics of  multiple  sclerosis,  the  diagnosis  is  decidedly  difficult.  In 
every  such  instance  all  the  features  of  insular  sclerosis  should  be  sought, 
and  some  of  them,  if  only  partially  developed,  will  be  found  to  fix  the 
diagnosis,  or  the  presence  of  signs  of  other  diseases  will  guide.  When 
trembling  predominates,  we  must  exclude  paralysis  agitans,  metallic 
intoxications,  chorea,  and  hysteria.  When  the  speech  defect  is  most 
prominent,  we  must  think  of  paretic  dementia  and  the  family  ataxias. 
In  cases  showing  a  predominanceof  cerebellar  ataxia  intracranial  tumors 
and  the  family  ataxias  must  be  excluded.  When  the  gait  is  purely 
spastic,  we  must  exclude  transverse  myelitis  and  the  combined  scleroses 
of  the  conl. 

Prognosis. — While  the  outlook  in  a  case  of  multiple  sclerosis  is 
always  grave,  the  tendency  to  remissions  and  the  occasional  complete 
recession  of  the  disease  make  it  distinctly  more  hopeful  than  in  the 
destructive  sclerotic  lesions  of  tabes  and  cross-myelitis.  It  is  impossible 
in  a  given  case  to  forecast  its  probable  course  so  h)ng  as  it  is  progress- 
ing. Aj)oplectiform  seizures  followed  by  }>aralytic  features  and  aggra- 
vation of  all  the  symptoms  may  occur  at  any  moment ;  but  when  the 
disease  has  shown  remission  and  improvement  we  are  justified  in  hop- 
ing, with  due  reservation,  for  better  things. 

Treatment. — In  every  case  the  nature  of  the  origin  of  the  malady 
will  guide  therapeutics.  If  the  disease  is  to  be  considered  as  mainly 
due  to  infections  and  to  the  continuous  activity  of  microbic  life,  which 
from  time  to  time  leads  to  new  plaques  or  incrt^ases  old  foci,  bactericidal 
preparations  are  indicated— quinin  in  malaria ;  mercury,  iron,  arsenic, 
and  sal  icy  1  prej)arations  in  other  septic  conditions.  Generally  speaking, 
an  antisepticemic  regime  is  in  order.  This  may  only  be  valuable  when 
the  general  resistive  powers  of  the  economy  are  increased  by  the  best 
hygienic  and  general  health  measures.  The  future  may  furnish  some 
organic  antitoxin  more  powerful  than  our  present  medicaments. 


CHAPTER   11. 

SYPHILIS  OF  THE  NERVOUS  SYSTEM. 

The  syphilitic  lesions  of  the  nervous  system,  especially  of  the  cen- 
tral apparatus,  are  of  extreme  frecjuency  and  of  almost  infinite  variety. 
In  this  section  little  more  can  he  attempted  than  an  enumeration  of 
them,  with  special  reference  to  clinical  peculiarities  and  the  most  effica- 
cious mode  of  treatment. 

Syphilitic  nervous  disease  may  be  divided  into  (1)  those  due  to  the 
active  ravages  of  the  treponema  pallida  virus  and  (2)  those  which  follow 
the  infei'tion  and  are  not  marked  by  neoplastic  prcniucts.  The  one  is 
sjfecijiry  the  other  jtaraHiiphiUiic,  The  fii'st  is  parasitic,  the  second  toxic 
or  chemical.  Such  a  view  of  luetic  k'sions  and  consequences  gives  us 
the  best  working  basis  at  the  present  time.  The  so-called  parasyphilitic 
diseases  may,  however,  owe  their  progressive  characters  to  the  constant 
though  slight  action  of  pt^i'sistent  parasitic  activity.  The  almost  invari- 
able jK)sitive  Wassermann  finding,  a  lymphocytosis  of  the  spinal  fluid, 
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and  the  active  globulin  reaction  of  Nognchi  in  this  fluid  support  the 
idea  of  a  jiersistent  si)ecific  spiriHosis.  Syphilis  is  capable  of  transmis- 
sion to  offspring  in  either  form,  and  we  have  some  hereditary  syphilitic 
diseases  of  the  general  nervous  system  marked  by  the  ordinary  gumma- 
tous processes,  and  others  apparently  due  solely  to  faults  of  nutrition 
and  toxic  action.  Again,  both  the  syphilitic  and  i)arasyphilitic  lesions 
may  be  present  in  the  same  individual  at  the  same  time  or  at  different 
periods.     The  following  tabulation  may  serve  to  systematize  the  subject : 


CO 

D 
O 
> 

H 


O 

X 
OQ 


Active  specific 
lesions 


Cerebrospinal 

syphilis,  acquired 

and  hereditary' 

(early  and  tardy) 


Syphilis  of  nerves. 


Meningitis 
Cerebri  tis 
Arteritis 
Neuritis 


Mania 

Mehincholia 

Pseudoparesis 


Parasyphilitic 
diseases 


Acquired 


cz 


cc 


Hereditary 


Menin^omyelitis 

Myelitis 

Spinal  paraplegias 

Tabes 

Paretic  dementia 

Ataxic  paraplegia 

Optic  atrophy 

Neurasthenia 

Hysteria 

Epilepsy 

Neuralgia 

Juvenile  tul>es  and  paresis 

Inl'antilisni 

Hydrocephalus 

Cerebral  or  spinal  agenesis 


Specific  lesions  of  the  general  nervous  system,  like  specific  lesions 
elsewhere,  originate  in  the  connective  tissue  or  blood-vessels  and  sec- 
ondarily affect  the  parenchyma,  disturbing  function  first  and  finally 
destroying  the  essential  cells  and  fibers  of  the  part.  Rarely  they  arise  in 
bony  structures  and  thence  invade  the  adjoining  nervous  ap|xiratus  or  act 
upon  it  by  pressure.  Their  peculiarity  is  in  the  gunuuy  plastic  exudate 
with  its  formative  tendency  and  the  presence  of  the  psirasite.  It  is 
ess(»ntially  a  neoplastic  process,  which  may  vary  from  an  aj>i)earance  of 
simple  infiamniation  to  the  accumulation  of  sizeal)le  tumors.  In  early 
stages  there  is  often  a  marked  tendency  to  regressions  and  recidives. 
Old  lesions,  if  of  considerable  size,  may  caseate  within  and  cicatrize 
upon  the  surface  by  fibrous  organization,  and  fibroid  changes  may  alone 
remain  to  indicate  the  preexisting  gummy  condition. 

Acquired  syphilis  affects  the  central  ner\'ous  system  by  specific 
lesions  in  a  very  considerable  projK)rtion  of  all  luetic  cuses.  Hjelmann, 
leaving  out  of  the  (jucstion  both  tabes  and  j)aretic  dementia,  states  that 
from  \h  to  2 J  per  cent,  of  all  cases  of  syj)hilis  develop  cerebrospinal 
lesions,  and  that  of  those  presenting  the  tertiary  features  of  the  infec- 
tion, twelve  jKM'  cent,  show  invasion  of  the  eerebrosj)inal  axis.  Four- 
nier  jnits  this  latter  percentage  at  twenty-one.  In  the  gnuit  majority 
of  cases  the  syphilitic  process  is  wide-spread  and  somewhat  haphazard 
in  its  location.  Ver}'  rarely  do  cjtses  of  spinal  syj)hilis  lack  evidences 
of  cerebral  involvement  at  some  })erio(l,  but  cerebral  syphilis,  on  the 
contrary,  is  sometimes  devoid  of  spinal  complications.  We  may,  for 
descriptive  j)nrjK)ses,  divide  these  cases  of  acquired  active  syphilitic 
lesions  into  the  cerebnil  and  the  spinal.  Their  (hmuuiou  asscK'iation 
should  never  l)e  forgotten. 
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CEREBRAL  SYF^HUS. 

Syphilitic  cerebral  meningitis  is  perhaps  tlie  most  frequent  form 
of  cerebral  syphilis,  and  usually,  to  some  extent,  complicates  nil  other 
varieties  of  encephalic  lues.  The  Jacoriff  location  is  the  basilar  area, 
especially  the  interpeduncular  space,  from  wliicli  it  frequently  extends 
upward  on  to  the  convexity  of  the  parietal,  and  jMirticularly  of  the  frontal, 
lobes.  So  commonly  is  the  ba.se  affected  that,  sj>eaking  clinically  and 
according  to  Charcot,  it  may  never  be  considered  exempt,  even  when 
the  symptoms  jxtint  to  the  «invexity  alone.  The  distribution  recalls 
that  of  tuberculosis.  A  gelatinous  transparent  substance  infiltrates  the 
soft  meninges  about  the  circle  of  Willis  and  the  optic  chiasm.  It  is 
composed  of  small,  round,  embrj'onic  cells,  and  is  very  vascular  and 
viscoid.  Caseation  and  sclerotic  degeneration  mark  the  lesion  later. 
The  adjoining  or  enveloped  ner\-e8  and 
vessels  may  be  injured.  Keuritic  atrophy  on 
the  one  hand  and  obliterating  arteritis  on 
the  other  are  thus  set  up.  Extension  of  the 
process  to  the  nerve-sheaths  and  interstitial 
stnieture  accounts  for  the  verj-  frequent 
symptoms  on  the  jwrt  of  the  cranial  nerves 
in  cerebral  syphilis. 

In  the  field  of  syphilitic  meningitis 
gummy  masses,  or  gummafa,  are  usually 
encountered.  They  van.'  In  size  from  mili- 
ary bodies  to  tumors  as  large  as  filberts, 
which  may  be  solitary,  few,  or  many  in 
number.  Their  favorite  location  is  at  the 
base  or  on  the  convexity,  eciK'cially  on  the 
frontal  lob**,  but  no  |K>rtioii  of  the  brain  is 
exempt.  Sometimes  they  form  on  the  sur- 
face or  in  the  ttiii-kness  of  the  dura  mater, 
or  deeply  within  the  bniin,  on  some  septal 
infolding  or  penetrating  blood-vessel.  They 
comi>ort  themselves  as  do  brain-tumors  generally,  and  give  rise  to  similar 
localizing  signs  and  symjrtoms.  Sclerous  or  fibrous  degeneration  marks 
the  later  stages  of  all  these  siweific  ne()]iliistic  lesions,  and  gives  rise  to 
what  is  sometimes  called  sclerous  syphilitic  meningitis. 

Sjrpliilitic  cerebritis  may  exist  as  a  din'c^t  extension  fn)ni  a  .specific 
meningitis  or  gimima,  or  may  oecnr  mon-  or  less  independently.  It  may 
present  itself  as  a  diffuse,  gunimatons  encephalitis,  or  as  ](H»li»-d  en- 
cephalic gimiinatii  which  tend  to  oaseatc,  or  it  may  apjwar  in  circum- 
scribed patches  or  phitjues,  es|HM-iidly  in  the  jvmtinc  and  peduncular 
surfaces,  which  may  eiul  in  sclerous  patches.  Kvery  syphilitic  pi-ocess 
in  the  brain  entails  a  surnamding  zone  of  cerebral  softening  or  cei-ebritis. 

Syphilitic  Cerebral  Arteritis. — Syphilitic  endarteritis  in  the  brain 
is  a  comjiaratively  common  accident.  It  may  nvult  in  the  oblitera- 
tion of  the  large  i)asilar  vess<'ls  secondarily  to  a  gummatous  menin- 
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gitis,  or  it  may  develop  as  a  primary  focus  of  syphilitic  activity.  Its 
legitimate  result  is  a  localized  ischeuiia,  which,  if  complete,  results  in 
thrombotic  brain-softening.  Heubner  insists  ujx)n  its  frequency  in  the 
basal  ganglia.  The  middle  cerebral  arteries  are  frequently  affected 
either  in  the  numerous  small  branches  of  the  Sylvian  or  by  the  complete 
obliteration  of  this  motor-zone  vessel. 

It  is  also  established  that  cerebral  hemorrhages  may  follow  a  specific 
arteritis.  This  rarely  occurs  within  the  brain-substance,  but  more  often 
takes  place  in  the  large  and  comparatively  unsupported  basilar  vessels, 
resulting  in  a  foudroyant  apoplectic  stroke  almost  immediately  fatal. 

Syphilitic  Lesions  of  the  Cranial  Nerves. — Owing  to  their 

exposed  position  at  the  base,  where  specific  cerebral  invasion  is  most 
common,  the  cranial  nerves  are  very  commonly  implicated.  The  relative 
frequency  with  which  they  are  affected  diminishes  from  the  chiasm  and 
optic  nerves  backward  toward  the  bulb.  The  order  is  us  follows : 
Optic  nerves,  motor  oculi,  abducens,  trifacial,  facial,  auditory,  and  only 
rarely  the  glossopharyngeal,  vagus,  and  hypoglossus. 

The  mot(^r  oculi,  or  third  nervey  is  affected  in  about  forty  per  cent 
of  the  cases,  and  shows  a  particular  vulnerability  on  the  part  of  the  fibers 
supplying  the  levator  of  the  upper  lid.  Hence  the  frequency  and  sig- 
nificance of  ptosis.  Inequalities  of  the  pupil  and  pupillary  stasis  are  of 
equal  importance  and  frequency.  A  rigid  pupil  should  always  raise  a 
suspicion  of  syphilis.  It  is  to  brain-syphilis  what  the  Robertson  pupil 
is  to  tabes.  Referable  to  the  affection  of  the  chiasm  and  optic  nerves 
and  tracts  we  find  all  forms  of  irregular  and  unequal  contractions  of  the 
visual  fields.  Optic  neuritis  is  very  frequently  present  and  atrophy 
may  result.  The  trifacial  may  be  involved  in  one  or  all  its  branches, 
causing  disturbed  sensibility  sometimes,  but  more  frequently  neuralgic 
pains  of  corresi>onding  distribution.  Infrequently  facial  j>alsy  is  en- 
counterc^nl,  and  in  nire  cases  this  is  associated  with  deafness  on  the 
same  side. 

The  amount  of  injury  to  a  nerve  varies  within  wide  limits,  but  often 
presents  the  suggestive  peculiarity  of  advance  and  recession,  giving  rise 
to  temponirv,  fuf/dccoii^  paMea  and  temporary  .vc/fxo/*//  fealurej^y  such  as 
amblyopia,  lasting  a  day  or  two.  After  several  such  attacks  the  dis- 
ability is  likely  to  persist  permanently  and  indicates  a  destructive  change 
in  the  nerve,  which  commences  as  an  interstitial  infiltration  and  neuritis. 

The  general  symptoms  of  cerebral  syj>hilis  are  m<Hlified  by  the 
particular  lesions  that  are  present.  These,  as  a  rule,  are  multiform^  but 
with  special  prominence  of  certain  f(»atures.  One  case  attracts  most 
attention  by  its  eye  symptoms,  another  by  its  neuralgic  pains,  another 
by  its  convulsive  manifestations,  another  by  its  stupor  or  mania  or 
paralysis. 

There  is  always,  or  nearly  always,  an  initial  jM'riod — ^  premonitoi^ 
period — that  it  is  ot  the  greatest  inij)ortance  to  recognize.  Then  only 
dm^s  medication  offer  a  fair  chance  of  effecting  a  cure.  On(»e  passe<l, 
irrepanible  damage  is  done,  and  the  best  that  can  be  hoped  is  to  ch(»ck 
further  mischief  and  leave  the  brain  and  nerves  scarre<l  with  cicatricial 
tissue.     Brain-syphilis  appears,  ordinarily,  during  the  secondary  period. 
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but  may  occur  at  any  date  after  the  first  few  months.  Thus  the  first 
year  shows  the  greatest  number  of  cases,  which  diminish  gradually,  year 
by  year,  to  the  end  of  life.  There  is  no  period  of  exemption  after  infec- 
tion. Cases  of  brain-syphilis  are  encountered  twenty,  thirty,  and  forty 
years  ai'ter  the  initial  sore,  and  probably  many  syphilized  individuals  die 
from  other  causes  and  thereby  escajie  luetic  brain  accidents.  If  ter- 
tiary manifestations  appear,  the  likelihood  of  the  occurrence  of  brain- 
syphilis  is  increased.  It  is  important  to  know  that  a  blow  or  jar  to  the 
skull  may  precipitate  and  focalize  syphilis  in  the  brain,  and  may  greatly 
aggnivate  it  when  present.  The  same  is  true  of  mental  shock  and  fright. 
The  phenomena  of  the  premonitory  stage  consist  of  lieadaclies,  disturb- 
ances of  sleep,  mental  changes,  and  physical  decline. 

The  headache  in  its  typical  form  is  atrocious  in  severity,  often  cir- 
cumscribed, and  deeply  seated.  It  is  frequently  marked  by  local  ten- 
derness on  percussion  and  shows  daily,  usually  nocturnal,  exacerbations. 
The  syphilitic  headache  may  remit  without  apparent  cause,  or  an  ex- 
acerbation may  be  followed  by  a  ptosis  or  an  amblyopia,  or  it  may  ter- 
minate ujwn  the  ap})earance  of  a  hemiplegia  or  other  serious  secondary 
brain-lesion.  Usually  the  only  sedative  capable  of  controlling  it  is 
morphin,  but  it  yields  in  a  few  days  to  either  mercury  or  the  iodids. 
While  the  headache  is  mainly  vesperal  or  nocturnal,  in  some  instances  it 
is  most  severe  in  the  morning  and  some  trace  of  it  usually  lasts  through- 
out the  twenty- four  hours.  Commencing  in  a  localized  area,  it  may 
gradually  invade  the  entire  head,  and  frequently,  if  unchecked  by  proper 
treatment,  lasts  weeks  and  months. 

The  sleep  is  modified  in  two  ways.  There  is  insomnia  or  sopor. 
The  nocturnal  headache  in  itself  may  destroy  sleep  at  night,  but  in 
addition  the  patient  often  fails  to  sleep  after  the  headache  subsides. 
Insomnia  often  occurs  early,  before  the  headache  has  grown  intense. 
Later,  there  is  usually  a  tendency  to  stupor,  and  this  also  may  appear 
early.  The  patient  drops  to  sleep  at  any  time  during  the  day,  at  his 
meals,  over  his  paper  or  desk.  Aroused  at  night  by  the  cephalalgia,  he 
drops  back  into  a  heavy,  stuporous  sleep,  and  often  requires  vigorous 
rousing.  In  a  somnolent  way  he  may  get  up  for  any  purpose  and  at  once 
drop  to  sleep  on  returning  to  bed.  The  stujjor  may  become  continuous 
and  reach  a  comatose  depth. 

Mental  changes  ordinarily  accompany  the  cephalalgia.  The  patient's 
wits  are  dulled.  He  is  apathetic,  disinclined  for  study,  work,  or  social 
enjoyment.  The  memory  is  frequently  impiired.  He  looks  and  acts 
and  feels  depressed  and  indifferent.  His  ideas  come  slowly  and  he  may 
show  irritability  or  become  greatly  depressed. 

The  general  health  often  fails.  The  appetite  is  commonly  lost  early, 
strength  diminishes,  flesh  is  lost,  and  the  skin  and  nmcous  membranes 
grow  pale  and  anemic.  Often  at  this  time  vertigos,  tingling  in  an  ex- 
tremity, inequalities  in  the  pupils,  a  drooping  lid  or  some  twitching  of  a 
limb  indicate  the  im]HMiding  storm  and  show  its  direction. 

Special  Symptoms. — After  the  premonitory  j)eriod  or  even  from 
the  first  the  disease  shows  one  of  three  major  tendencies,  marked  by 
the  preponderance  of  meningitis^  arterial  accidents,  or  tumor  fonnation, 
respectively.     These  may  be  and  usually  are  variously  combined. 
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The  meningeal  form  \&  nmrkeil  by  extreme  depression  and  toqx>r. 
The  patient  lies  like  one  narcotize<]  or  stupefie<l  with  alcohol.  At  times 
he  can  be  roused  to  answer  in  monosyllables,  but  promptly  sulfides  into 
the  lethargic  state  and  may  become  unconscious  and  comatose  for  a  few 
moments,  for  an  hour,  or  for  several  days.  When  he  talks  it  is  in  an 
uncerttiin  and  unreliable  way.  Frequently  there  is  a  little  deliriunt. 
His  headache;  alone  seems  to  cause  him  trouble.  Usually  pupillary 
shiggishm'ss  and  inequality  are  present,  ptosis  and  squints  arc  frequent, 
and  diplopia  sometimes  admitted.  There  may  be  urinary  incontinence 
or  retention.  Fever  is  ordinarily,  bnt  not  invariably,  alwent  and  the 
physiciil  fuiiclioiis  are  well  ciirriwl  ou.  Dciith  rarely  resulti-  fmni  this 
form  of  (fifbrHl  syi>liilis,  bnt,  on  the  othei-  hand,  txtinplete  re«>very  is 
eijually  nire.  Some  trace  in  the  way  of  mental  u]>uthy  i.s  likely  to  per- 
sist. In  exceptional  instances  there  is  wild,  maniacal  delirium  and 
motor  excitement,  an  elevated  temjierature,  and  <iutckencd  pulse. 

The  Arterial  Form. — Cerebral  syphilitic  artcritifl  is  usually  accom- 


[Miuitil  bv  biisiliir  sjM'cifio  mpiiinjiitis  and  the  premonitory  headache. 
Cniuijil-iicrve  !-ympliiins  are  also  iisntilly  present.  It  fiives  rise  to 
thrombus  and  cercbrid  softcninj;,  resultiiif:  in  hemiplcfjia  or  momtplegia, 
or  ii|ili!isia  or  other  locsdi/od  cortii-al  disjil.iliiy.  Usually  this  docs  not 
conic  on  iit  once,  but  Uy  slifjht  pivinonrtory  strokes  mid  numerous 
"warnintis."  Tr.oisitory  jdc^iiis  an<l  apliasia^  ar»^  always  snj:):eslivc 
of  sv|»hilis.  When  llic  motor  cortcN  is  Involvi-el.  sp:ism  or  inn-tial 
epilcjMcs  an'  <-onunoiily  induced.  The  rule  applies  here,  as  in  {.nnn- 
mati),  that  epileptic  seizures  after  the  afje  of  thirty  arc  jrenerally  due  to 
svpliilis,  and  that  |»anilvtie  seinuR-s  in  adnlt.s,  bcfori-  the  ajie  of  forty,  in 
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the  absence  of  cardiac  and  renal  lesions,  are  almost  invariably  syphilitic 
Another  indication  of  sypliilis  is  a  multiplicity  of  lesions.  A  double 
hemiplegia  or  left  hemiplegia  with  aphasia  or  pseudobulbar  palsy  from 
double-sided  lesions,  or  cerebral  hemiplegia  and  paraplegia  from  brain- 
and  cord-lesions,  in  the  same  case,  speak  for  syphilis. 

Hemon-hage,  as  already  indicated,  is  usually  from  a  large  basal 
vessel  and  is  promptly  fatal.  It  is  commonly  secondary  to  aneur}^smal 
degeneration  and  is  a  rare  cause  of  death  in  syphilitics.  Occasionally 
thrombosis,  beginning  in  the  circle  of  Willis,  eventually  reaches  and 
obstructij  the  basilar  artery,  and  death  follows  coma. 

The  grummatous  form  of  cerebral  syphilis  is  usually  marked  by 
focal  symptoms,  and  here  all  the  rules  of  cerebral  localization  apply. 
As  above  indicated,  tlie  favorite  location  for  gummata  is  at  the  base  and 
upon  the  frontoparietal  convexity,  precisely  the  regions  in  which  focal 
symptoms  arise.  These  consist  of  cortical  states  of  irritation  and  de- 
struction,— in  other  words,  of  limited  epileptic  attacks  and  cortical  palsies, 
and  of  cranial-nerve  lesions.  Usually  the  focal  signs  and  symptoms  in 
gummatous  cases  are  preceded  by  the  premonitory  phenomena.  This 
might  be  expected,  as  the  usual  meningeal  or  cortical  gumma  is  sec- 
ondary in  point  of  time  to  a  more  or  less  diffuse  specific  meningitis.  In 
rare  cases  the  convulsion  is  the  first  manifestation  of  cerebral  invasion. 
Generalized  fits  and  epileptiform  convulsions  are  not  rare  in  difiiise 
cortical  syphilis,  and  may  be  associated  with  the  Jacksonian  attacks, 
petit  mal,  momentary  aphasias,  sudden  "  thickening  of  the  tongue,''  and 
similar  evidence  of  circumscribed  lesions.  Syphilis  also  seems  capable, 
according  to  Fournier,  of  producing  a  parasyphilitic  epilepsy  to  which 
attention  will  be  recalled.  (For  further  details  regarding  cerebral  gum- 
mata the  reader  is  referred  to  the  chapt^T  on  Cerebral  Tumors,  page  259.) 

Syphilitic  Mental  Diseases. — The  mental  disturbances  of  brain 
syphilis  are  those  of  organic  brain  disease,  but  in  subjects  strongly  pre- 
disposed to  insanity  the  syphilitic  cachexia  may  induce  ordinary  forms 
of  insanity.  Morbid  mental  states  due  to  the  encephalic  ravages  of  lues 
are  most  i'rcquently  of  the  depressed  varieties  grouped  under  the  generic 
name  of  melancholia,  with  a  decided  tendency  to  dementia.  Less  fre- 
quently  there  is  exaltation  and  delirium,  which  may  be  intense,  and  in 
both  forms  hallucinations  are  common.  Signs  of  gross  brain-lesions  are 
rarely  wanting.  Cranial-nerve  symptoms,  localizing  fits,  monoplegic 
palsies,  and  speech  defects  iK)int  the  way  to  diagnosis. 

In  some  instances  symptoms  arise  that  closely  ape  those  of  paretic 
dementia,  and  give  rise  to  the  term  syphilitic  pseudoparesis.  The  differ- 
ential diagnosis  may,  indeed,  be  impossible.  The  features  suggesting 
active  syphilitic  disease,  as  contrasted  with  the  degenerative  changes 
of  paresis,  are  a  less  steadily  progressive  course,  less  expansiveness,  less 
amnesia,  loss  speech  difficulty,  absence  of  the  Robertson  pupil,  presence 
of  cranial-nerve  palsies  and  early  monoplegias,  and  improvement  under 
antisvphilitic  treatment.  Syphilophobia  and  hypochondriasis,  arising 
from  the  knowhnlge  or  fear  of  being  infected,  have  only  an  indirect 
relation  to  the  disease. 

Diagnosis. — The  diagnosis  of  encephalic  syphilis,  when  there  is  a 
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plain  history  and  marked  evidences  of  previous  infection,  ordinarily 
presents  no  difficulties.  In  cases  where  such  data  are  lacking,  one  of  the 
nicest  of  diagnostic  problems  is  furnished.  Nodumcd  headaches  of  the 
character  described,  epiieptoid  aUacka  occurring  after  the  age  of  thirty, 
or  apoplectic  altach  appearing  before  the  age  of  fifty,  should  at  once, 
singly  or  in  combination,  raise  the  suspicion  of  syphilis.  A  history  of 
any  sort  of  a  genital  sore  strengthens  the  case ;  and  if,  in  addition,  the 
slightest  secondary  manifestation  can  be  detected  or  recalled  by  intelligent 
cross-questioning,  small  doubt  remains.  It  may  be  stated  that  the  great 
majority  of  cases  of  syphilis  of  the  nervous  system  present  veiy  slight 
secondaries,  or  these  may  have  entirely  escaped  attention.  Another  indi- 
cation of  syphilis  in  brain  disease  is  a  mxUtlplwity  of  lemons.  Cord  and 
brain  symptoms  in  the  same  patient  are  significant,  as  are  double-sided 
brain-lesions  or  lesions  of  both  base  and  convexity.  The  almost  con- 
stant presence  of  basilar  gummy  meningitis,  with  its  consequent  cron 
nialr-mrve  symptomSy  among  which  are  ptosis,  pupillary  abnormalities, 
and  optic-nerve  disturbances,  often  alone  is  sufficient  to  guide  the  diag- 
nosis. The  mode  of  development  counts  for  something.  In  brain-syph- 
ilis the  onset  is  rarely  sudden,  but  is,  rather,  by  repeated  advances,  with 
remissions.  Fuf/aceoiis  palsies  and  fleeting  sensory  losses  are  the  rule 
in  syphilis.  The  phenomena  of  the  j^remoniiory  phase  can  not  be  too 
strongly  insisted  u])on.  Sierilifij  in  male  or  female  should  be  given  a 
certain  weight,  and  repeated  miscarriages  frequently  incriminate  the 
husband.  Wassennann's  pomiive  reaction  may  be  considered  as  strongly 
confirmatory  of  a  clinical  diagnosis  when  the  other  conditions  which  are 
capable  of  giving  this  reaction  are  or  can  be  excluded.  Finally,  the 
therapeutic  test  stands  for  considerable.  If,  under  adequate  alterative 
dosage,  the  disease  yields  within  a  week,  it  sustains  the  diagnosis  to 
some  degree ;  but  we  must  never  forget  that  in  other  organic  processes, 
even  in  sarcomatous  tumors,  the  iodids  may  cause  a  notable  remission  in 
the  symptoms. 

Prognosis. — The  outlook  is  far  from  favorable,  though  it  is  too  com- 
monly assumed  to  be  so  solely  because  svphilis  is  at  the  bottom  of  the 
cerebral  sym])toms.  It  may  be  safely  stated  that  less  than  one-half  of 
the  «ises  of  brain-syphilis  completely  recover.  Fournier,  in  90  cases, 
re|K)rted  2.*^  unrelieved,  1:J  improved,  14  died,  and  30  recovered.  Of 
those  reeovereil,  probably  many  presented  reeurrenees  later  in  life.  In 
a  general  way  we  may  expect  to  cheek  the  progress  of  active  syphilitic 
processes  excepting  in  rare  eases  of  a  malignant  and  uinnanageable  char- 
acter, where  the  human  organism  can  not  tolerate  a  medication  intensive 
enough  to  permanently  sulxlue  the  disease.  Tiie  golden  opjMirtunity  is 
in  the  prodromal  stage.  Lesions  that  have  caused  destrnetion  of  nervous 
tissue,  such  as  results  from  thrombotic  softening,  secondary  degeneration, 
hemorrhagic  disintegration,  and  selerotie  stmngulation,  leave  indelible 
and  irreme<lial)le  etleets.  In  view  also  of  the  known  ahilitv  of  svphilis 
to  lie  latent  and  dormant  for  years,  and  its  clinical  remissive  tendency, 
the  wise  physician  will  always  maintain  great  reservation  in  even  the 
most  promising  cases.  Marked  and  prolonged  stupor  and  decided  mental 
disturbance  make  the  exjKrtation  of  complete  restoration  very  slight.    A 


SYPHILIS  OF  THE  NERVOUS  SYSTEM,  48& 

patient  who  has  once  developed  syphilis  of  the  cerebrospinal  apparatus 
is  never  safe  and  must  maintain  medical  supervision,  and  under  the 
guidance  of  blood  tests  should  undergo  courses  of  treatment  at  intervals 
as  long  as  life  lasts. 

Treatment. — The  treatment  is  the  same  as  that  in  the  spinal  form, 
now  to  be  considered,  and  will  be  detailed  in  that  connection  (page  492). 


SPINAL  SYPHILIS. 

Nearly  if  not  every  case  of  spinal  syphilis  sooner  or  later  presents 
evidences  of  cerebral  invasion,  and  the  diagnosis  of  syphilis  of  the  cord 
often  depends  upon  this  association.  It  is  pro})osed  in  this  section  to 
mainly  emphasize  the  cord-lesions. 

Syphilis  of  the  spinal  cord  and  membranes  is  somewhat  more 
precocious  in  its  appearance  than  brain-syphilis,  and  most  frequently 
appears  from  the  third  to  the  sixth  month  of  the  syphilitic  history.  It 
then  diminishes  in  frequency  during  the  rest  of  life.  As  within  the 
skull,  spinal  syphilis  is  a  disease  of  the  meninges,  nerve-roots,  and 
blood-vessels.  The  cord-changes  are  invariably  secondary  and,  in  a 
sense,  mechanical.  It  mav  involve  anv  or  all  of  the  membranes  as  a 
s})ecific  meningitis,  which  sometimes  is  marked  by  gummatous  thick- 
ening and  tumor  formation,  but  much  less  commonly  than  is  the 
case  within  the  skull.  The  nerve-rcM)ts  and  pial  v(»ssels  are  frequently 
involved  in  the  specific  meningitis,  which  may  also  extend  to  the  periph- 
ery of  the  cord.  Another  group  of  conditions  arises  from  impairment 
of  the  bl(Hxl-vessels.  Endarteritis,  endophlebitis,  and  thrombosis  may 
cause  disturbance  of  the  circulation  in  any  part  of  the  cord.  They  may 
cause  softening  and  changes  that  are  clinically  similar  to  a  focal  myelitis, 
or,  by  affecting  the  bloml -supply  of  the  posterior  arterial  field,  set  up 
the  changes  in  the  j)osterolateral  portion  of  the  cord  that  induce  com- 
bined scleroses.  Ordinarily,  spinal  syphilis  is  multifornj,  and  a  varied 
picture  is  presented  through  the  implication  of  various  parts  of  the 
cordal  apparatus.  The  matter  is  still  further  complicated  by  the  varia- 
tions in  a  single  case,  which  may  at  different  times  present  great  modi- 
fications. Thus  a  case  beginning  as  meningitis  may  become  a  meningo- 
myelitis,  set  up  a  combined  sclerosis,  and  terminate  by  focal  softening, 
consuming  many  years  in  its  history.  For  descriptive  purposes,  and 
based  upon  clinical  manifestations,  we  may  divide  cases  of  spinal  syphilis 
into:  (1)  Meningitis  and  meningomyelitis,  (2)  acute  myelitis,  and  (3) 
ataxic  paraplegias  or  combined  scleroses. 

Syphilitic  Meningitis  and  Meningomyelitis. — These  furnish  the 
most  habitual  expressions  of  spinal  syphilis.  In  clinical  features  they 
differ  but  little  from  similar  lesions  arising  from  any  other  source.  The 
principal  symptoms  are  pains  and  palsies.  The  paim*  are  onset  feat- 
ures and  are  of  (»xtr(»me  intensity,  usually  with  a  well-marked  tendency  to 
nocturnal  exacerbation.  Thev  are  usuallv  located  in  the  lower  extrem- 
ities,  but  with  these  there  is  generally  associat<H^l  a  most  intolerable 
rachialgin  in  the  lower  part  of  the  back.  They  are  root  pains  and  may 
be  marked  by  tenderness  along  the  nerve-trunks,  and  even  by  herpes 
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and  glossy  skin.  Partial  palsy  of  certain  muscle  groups,  with  disturbed 
sensation  in  the  cutaneous  area  of  identical  innervation,  is  occasionally 
seen,  and  still  further  confirms  the  neuritic  and  root  disturbance. 

The  palsies  are  rarely  complete.  There  is  a  feeling  of  weakness  in  the 
legs,  sometimes  distinctly  greater  on  one  side  than  on  the  other;  a  para- 
plegic distribution  that  may  ascend  to  any  level,  but  most  frequently 
remains  below  the  waist-line.  In  rare  cases  the  upper  members  are  most 
or  alone  affected.  In  some  cases  a  pachymeningitis  cervicalis  has  been 
found,  with  its  characteristic  deformities,  and  in  some  such  instances  the 
spinal  portion  of  the  dural  disease  has  been  a  downward  extension  from 
syphilitic  thickening  within  the  skull. 

The  cord  is  frequently  affected,  as  is  shown  by  bedsores,  sphincter 
disturbances,  Brown-S^quard  paralysis,  and  a  tendency  to  spasticity  in 
the  lower  extremities,  which  are  at  first  relaxed  and  enfeebled. 

The  sensory  disordei*s  usually  open  the  program  and  the  paraplegia  is 
ushered  in  by  a  feeling  of  heaviness  and  clumsiness  in  the  legs.  Usu- 
ally there  are  a  series  of  remissions  and  advances  until  the  spasmodic 
paraplegia  is  finally  established. 

Occasionally,  gummata  form  in  the  meninges  and  give  rise  to  tumor 
symptoms  or  the  Brown-S^uard  syndrome.  Multiple  miliary  gummata 
are  still  rarer. 

In  the  annular  invasion  of  the  cord  the  blood-supply  is  interfered 
with,  both  arteries  and  veins  suffering  from  deformity  and  endothelial 
changes  that  may  lead  to  ischemic  softening  and  hemorrhage.  Com- 
bined scleroses  are  similarly  induced. 

Syphilitic  acute  myelitis,  or  softening,  is  not  a  rare  condition. 
The  best  of  recent  observations  indicate  that  the  origin  is  in  throm- 
botic occlusion  of  blood-vessels,  syphilis  acting  as  any  other  infection, 
or  by  setting  up  a  s|)ecific  arteritis  or  phlebitis,  with  or  without  accom- 
pauvino:  meniuji^itis.  In  the  softened  area  there  is  commonly  great 
syphilitic  cellular  activity,  and  sec^ondary  hemorrhage  frequently  causes 
a  heniatomyelic  condition.  The  favorite  location  for  softening  is  in  the 
gray  substance,  and  the  thrombosis  may  extend  to  all  the  vessels  of  a 
considerable  area.  Verv  rarelv  does  the  lesion  involve  the  entire  cross- 
section.  Secondary  ascending  and  descending  degenerations  naturally 
follow. 

The  symptoms  are  those  of  an  acute  myelitis :  sudden  onset,  para- 
plegia, eorresj)onding  sensory  disturbances,  sphincteric  incontinence,  and 
spasticity  after  a  few  weeks. 

Syphilitic  Ataxic  Paraplegia. — This  variety  of  spinal  syphilis 
has  been  much  written  al)out  since  P]rl),  in  1892,  called  attention  to  its 
frequency  and  uniformity.  He  pro|)<)s(Hl  for  it  the  name  of  st/phi/ific 
8pimti  paraii/sh.  Subsequent  communications  by  Mneliin,  Kuh,  Kowa- 
lewski.  and  others  tended  to  give  it  an  autonomy  that  Erb  six^cifically 
deprecated  in  his  earlier  reports.  Su))sequently  ^  he  asserted  for  it  the  dig- 
nity of  a  distinct  clinical  type  due  to  primary  changes  in  the  lateral  tracts 
of  the  cord  following  syphilis  in  the  same  sense  that  posterior  sclerosis 
is  post-syphilitic.  Oppcnheim,  Brissaud,  ilari(»,  and  others  have  denicnl 
its  entitv. 

»  *'  Br.  Med.  Jour.,"  Oct.  11,  1902. 
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The  condition  is  usually  of  insidious  onset,  developing  in  a  few 
weeks,  months,  or  years.  The  first  symptoms  are  feelings  of  heaviness 
and  paresthesia  in  the  legs,  very  soon  accompanied  by  difficulty  in 
emptying  the  bladder  through  spasmodic  action  of  sphincter  and  de- 
trusor. Rigidity  and  spasticity  in  the  legs  soon  develop,  and  the  gait 
shows  them  in  the  dragging  toes,  adducted  knees,  and  uncertain  steps. 
Knee-jerks,  rectus  and  ankle-clonus,  and  the  toe-sign  are  commonly 
well  marked  and  muscular  strength  is  more  or  less  reduced.  Spasticity 
and  a  lack  of  muscular  strength  are  esj)ecially  insisted  upon  by  Erb. 
Sensory  disturbances  are  slight  or  entirely  absent,  and  the  disease  is  veiy 
slowly  progressive  or  inclined  to  he  stationary  or  to  even  improve  under 
treatment  for  syphilis.  It  seldom  reaches  a  stage  of  complete  helpless- 
ness. Often  the  upjwr  extremities  are  affected  in  a  less  degree,  and 
pupillary  symptoms  are  not  uncommon. 

In  this  outline  it  is  easy  to  see  the  symptoms  of  posterolateral  scle- 
rosis or  ataxic  paraplegia,  or  the  combined  scleroses  (see  p.  457).  The 
condition  may  also  arise  secondarily  from  a  meningomyelitis,  and  it  is 
clearly  due  to  vascular  disturbance  in  the  posterior  arterial  cord-field, 
with  the  ataxia,  spasticity,  and  paraplegia  that  mark  such  lesions. 

Diagnosis. — The  diagnosis  of  spinal  syphilis  is  frequently  of  the 
greatest  difficulty.  Unlike  cerebral  syphilis,  it  has  not  a  chanicteristic 
premonitory  sUige.  The  nocturnal  rachialgia  and  the  advance  and 
retreat  of  the  spinal  symptoms  have  some  significance,  but  a  histor}'  or 
the  evidence  of  syphilitic  infection  has  more  weight  and  the  presence 
of  encephalic  disease  has  most  of  all.  This  last,  as  already  frequently 
stilted,  rarely  defaults.  In  the  combined  scleroses  we  must  exclude 
tabes,  which  can  usually  be  done  by  a  tap  on  the  knee  and  an  examina- 
tion for  objective  signs.  Blood  and  spinal  fluid  tests  have  a  very  great 
value,  particularly  the  finding  of  an  increased  cellular  content  in  the 
cord  fluid. 

Prognosis. — ^The  outlook  in  focal  myelitis  is  the  same  as  in  that 
k»sion  from  other  causes  than  syphilis,  and  depends  upon  the  amount  of 
damage  to  the  cross-section,  the  vertical  location,  and  the  secondary 
degenerations.  Meningomyelitis  can  frequently  be  held  in  check  and 
offiirs  a  good  prognosis  if  the  cord  is  only  superficially  injured.  The 
prognosis  of  the  combine<l  scleroses  is  good  as  to  life,  but  bad  as  to 
complete  recovery. 

SjTpliilitic  neuritis  is  not  a  common  accident.  In  rare  instances 
the  toxic  condition  may  induce  a  multiple  neuritis.  Cestan  ^  was  only 
able  to  collect  14  cases  from  the  literature,  but  in  minor  degree  it  is 
probably  not  infre(|uent.  Usually  single  nerves,  as  the  sciatic,  inter- 
costal, or  some  branch  of  the  brachial  plexus,  are  aflected,  and  such 
lesions  are  often  bilateral. 

Hereditary    Cerebrospinal    Syphilis. — Hereditary    sy]>hilis    is 

capable  of  provoking  any  and  all  of  the  injuries  of  the  general  nervous 
system  that  follow  the  acquired  infection,  and,  like  it,  is  often  marked 
by  a  multiplicity  of  lesions  in  a  given  case.  These  may  appear  con- 
genitally,  in  the  early  years  of  life,  or  be  tardy  and  postponed  until 
puberty,  or  (?ven   to  the  twentieth  and  thirti(»th  year.     The  presence 

»  *'  Nouv.  loon,  de  la  Sal  pot., »'  1900. 
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or  history  of  other  syphilitic  stigmata,  such  as  Hutchinson's  teeth, 
hydrocephalus,. idiocy,  cachexia,  syphilitic  skin  diseases,  choroiditis,  and 
a  history  of  parental  syphilis,  must  often  be  relied  upon  for  a  diagnosis. 
The  lesions  of  hereditary  syphilis  are  less  amenable  to  treatment  and  of 
worse  prognosis  than  those  of  the  acquired  form. 

Treatment  of  Active   Cerebrospinal   Syphilis. — The  moment 

syphilis  of  the  cerebrospinal  apparatus  is  discovered,  or  even  strongly 
suspected,  intensive  treatment  should  be  instituted.  The  diagnosis  of 
brain-syphilis  implies  the  recognition  of  a  critical  condition.  A  num- 
ber of  details  are  important  to  secure  toleration  and  to  maintain  the  pro- 
longe<l  use  of  s|>ecities.  If  the  case  be  urgent, — and  in  view  of  the 
location  of  the  disease  it  invariably  is, — both  iodids  and  mercury  should 
be  used  at  once.  li*  the  lesion  is  arterial,  ])reference  should  be  given 
the  iodid  of  sodium,  as  the  potassium  salts  have  a  tendency  to  increase 
arterial  tension,  and  the  sodium  is  also  usually  better  tolerated.  The 
writer's  plan  is  to  commence  with  20  grains  three  times  a  day,  and  in- 
crease the  dose  10  grains  daily  until,  in  rebellious  or  critical  cases,  100, 
or  even  200,  grain?  are  given  at  a  dose.  If  the  remedy  be  taken  in  a 
half  pint  of  milk,  or,  better,  in  carbonateil  or  aerated  water,  such  as 
AiK>llinaris  or  Vichy,  or  even  in  the  common  siphon  Seltzer,  and  after 
meals,  there  is  rarely  any  difficulty  even  with  the  enormous  doses  indi- 
cated.  Should  a  diarrheal  tendency  appear,  it  can  be  readily  checked 
with  bismuth  preparations.  Large  doses  of  the  iodids  are  much  less 
likely  to  seriously  disturb  the  patients  than  those  of  7  to  15  grains. 
Mercury  can  be  reliably  exhibited  by  inunctions  of  30  or  60  grains  of 
the  ointment  daily.  Various  {X)rtions  of  the  Ixxly,  as  the  flanks,  the 
back,  and  the  extremities,  should  be  used  in  rotation  day  after  day.  The 
danger  of  salivation  can  practically  be  eliminated  if  careful  attention  is 
given  to  the  teeth  and  mouth.  The  use  of  mild  antiseptic  preparations, 
such  as  glycozone  or  boric  acid,  applied  with  a  soft  tooth-brush,  and  in 
gargles  after  tiikiuir  food,  is  usually  sutticient  if  the  teeth  are  in  good 
order  ;  otherwise  a  dentist  should  be  called  in  at  once.  The  chlorate  of 
potassium  pastes  and  dentifrices  are  also  useful. 

The  loug-contiuued  use  of  either  icwlids  or  mercury,  singly  or  com- 
bined, is  injudicious.  After  the  first  two  or  three  weeks  the  mercury 
may  be  stopped  and  the  iodid  eontiuued  for  another  three  weeks  at  such 
a  dose  as  the  progress  or  remission  of  the  disease  or  the  patient's  toler- 
ance indicates.  It  should  then  be  discontinued  and  mercury  nuiy  ag»iin 
be  employed.  It  is  clinically  proved  that  the  syphilitic  pnx^ess  can 
gain  such  \\  tolerance  for  either  mercury  or  iodid  that  their  sju'cific  efleet 
is  lost.  Hence  the  imperative  need  of  intermissions  or  alternations  in 
their  enii)loyment.  Personally,  the  writer  does  not  feel  safe  in  the  treat- 
ment of  these  cases  without  the  use  of  both  remedies.  By  alternation 
they  seem  to  be  nuitually  helpful. 

If  the  case  progress  favorably,  the  iodid  for  six  weeks  and  the 
mercury  for  three  weeks  may  be  alternated  in  full  doses  for  six  months. 
The  exact  value  of  sjilvarsjm  is  not  at  this  time  clear,  but  it  undoubt- 
e<lly  is  of  importance  in  the  treatment  of  these  cases.  ConjoincHl  with 
courses  of  mercury  and   iodid    it  offers  the  ]>atient   the  best  prosj>ect 
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afforded  by  modem  medicine.  The  patient  must  be  under  medical  ob- 
servation for  the  rest  of  life,  and  under  the  guidance  of  the  blood 
tests  and  clinical  indications  treatment  is  to  be  repeated  from  time  to 
time.  Any  reappearance  of  syphilitic  activity  should  call  for  an  im- 
mediate return  to  the  intensive  treatment. 

In  fighting  syphilis  we  should  never  forget  the  patient.  At  times 
all  specifics  must  be  withdrawn  and  the  general  system  built  up.  This 
is  sometimes  necessary  where  the  limit  of  toleration  appears  to  be 
reached  and  the  symptoms  of  specific  activity  are  still  progressing. 
Supportive  measures  are  indicated  at  all  times.  Ferruginous  tonics,  a 
lil)eral  diet,  massage,  salt  baths,  and  frictions  are  all  valuable.  The  use 
of  large  quantities  of  drinking-water,  hot  or  cold,  and  the  employment 
of  hot  baths,  or  Turkish  baths,  if  they  can  be  borne,  are  of  assistance 
and  often  enable  the  use  of  larger  doses  of  specifics  than  could  other- 
wise be  exhibited.  Here  arise  the  benefits  of  thermal  springs  and 
similar  resorts,  at  which,  in  addition,  the  patient  is  often  freed  from 
domestic  and  business  worries. 

In  place  of  inunctions,  sometimes  the  oral  or  hypodermic  adminis- 
tration of  mercur}'  may  be  used,  or  plasters  may  be  employed.  Their 
reliability  and  efficiency  are  open  to  some  misgivings,  except  in  the  case 
of  injections.  In  cases  of  great  urgency  injections  should  always  be  em- 
ployed at  first.  Bichlorid  or  other  soluble  salt  of  mercury  in  doses  of  ^  to 
i  of  a  grain  may  be  injected  into  the  muscles  daily  to  secure  prompt  effects. 
The  intravenous  injection  of  mercurial  preparations  is  jKTha|)s  of  all 
methods  the  most  certain  and  efficient,  but  is  not  devoid  of  danger. 
It  is  claimed  for  it  that  in  some  instances  in  which  all  other  methods 
have  failed  it  produced  immediate  and  lasting  benefit.  Occasion- 
ally, the  alterative  vegetable  compounds  will  be  found  valuable  when 
mercury  and  iodids  ap|)ear  to  have  been  exhausted.  Slight  looseness  of 
the  bowels  does  not  contraindicate  mercury,  nor  acne  mean  iodism.  The 
slightest  tenderness  in  the  gums  should  lead  to  the  immediate  and  com- 
plete cessation  of  mercury,  to  the  use  of  which,  with  caution,  the 
physician  may  usually  return  in  a  week. 

The  results  of  cerebrospinal  syphilis  in  the  way  of  plegias  and  nerve- 
atix)phies  require  the  same  management  as  when  arising  from  other  causes. 

THE  SOCALLED  PARASYPHnJTIC  DISEASES. 

Aside  from  the  ordinary  luetic  lesions  of  the  brain  and  spinal  cord, 
there  is  the  long  list  of  so-called  parasyphilitic  diseases.  These  are  not 
marked  by  round-cell  invasion  and  gummy  process,  nor  are  they  directly 
amenable  to  sjwcific  meilication.  They  seem  to  be  attributable  to  the 
toxic  or  chemical  properties  secondary  to  active  infection,  and  may  de- 
velop hereditarily,  or,  a-^  is  more  commonly  the  cjise,  follow  acquired 
syphilis.  A  brief  consideration  is  all  that  is  required  here,  as  they  are 
individuallv  dealt  with  elsewhere. 

Acquired  Parasyphilitic  Diseases.— Chief  among  these  are  tabes 

and  paretic  deinenVutj  which  are  practically  always  postsyphilitic  acci- 
dents. In  the  cachexia  of  lues  the  general  physiciil  depravity  furnishes 
a  favorable  soil  for  the  development  of  neuralgia,  JiyMeria,  and  neuraS" 
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thenUi,  which  do  uot  diiFer  from  the  same  neuroses  arising  independently 
of  syphilis,  but  they  are  benefited  or  cured  by  the  removal  of  the  spe- 
cific cachexia.  They  are  usually  attended  by  considerable  mental  de- 
pression, the  mental  equivalent  of  the  muscular  asthenia. 

According  to  Fournier,^  in  addition  to  the  epileptoid  manifestations 
of  cortical  invasion,  there  is  an  epilepsy  peculiar  to  syphilitics.  Its  char- 
acteristics he  outlines  as  follows:  (1)  It  is  unattended  brother  evidence 
of  cerebral  disease ;  (2)  it  continues  unchanged  ;  (3)  it  is  of  long  dura- 
tion, even  lasting  the  lifetime ;  (4)  it  is  not  amenable  to  antisyphilitic 
remedies  ;  (o)  the  bromids  have  little  control  over  it.  Its  onset  is  abrupt 
and  usually  in  the  form  of  a  full  epileptic  seizure,  without  prodromata 
or  inciting  causes,  and  it  often  continues  in  the  form  of  petit  mal,  grand 
mal,  or  a  varying  association  of  both.  The  attacks  are  commonly  fre- 
quent during  the  first  two  or  three  years,  after  which  they  appear  at 
long  intervals  only.  Confirmation  of  this  doctrine  is  lacking  as  yet, 
but  cases  corresponding  to  the  outline  are  not  extremely  rare. 

Hereditary  Parasyphilitic  Diseases. — In  this  category  can  cer- 
tainly be  placed  the  rare  cases  of  juvenile  (ahea  and  paretic  dementia.  In 
addition  all  variations  of  defieient  vitality  and  defective  groxuth  may  be  due 
to  parental  syphilis.  Notably  traceable  to  that  source  are  infantilism, 
mental  defects,  idiocy,  hydrocephalus,  and  various  cerebral  and  spinal 
agenetic  dates, 

*  **  Les  Affections  Parasyphilitiques,"  Paris,  1894. 


PART  VII. 

DISEASES  OF  THE  NERVOUS  SYSTEM  WITHOUT 

KNOWN  ANATOMICAL  BASIS. 


A  LARGE  number  of  diseases  clearly  related  to  the  ner\^ous  system 
and  manifested  on  its  part  by  disturbance  of  functional  control  are  not 
marked  by  known  changes  in  the  neural  apparatus.  They  arc  denomi- 
nated neuroses  or  functional  nervous  disecises.  It  is  better  to  avoid  the 
term  functional,  as  it  tends  to  distract  attention  from  the  probably  exist- 
ing anatomical  basis  of  these  diseases.  There  is  little  doubt  that  sooner 
or  later  they  will  be  histologically  classified.  The  present  arrangement 
is  for  utility  only.  The  following  table  serves  to  group  the  neuroses  for 
descriptive  purjwses. 

NEUROSES. 

Acromegalia, 
Adiposis  dolorosa, 
Adiposity  with  genital  dystrophy. 
Hyperostosis  cranii, 
Myxedema, 
Exophthalmic  goiter, 
Scleroderma, 

Pulmonary  o8teo-arthropathy, 
Raynaud's  disease, 
Acroparesthesia, 
Intermittent  limping. 
Angioneurotic  edema, 
Ix>calized  hypertrophies. 
(  Tetanus, 
Tetany, 
Hydrophobia, 
(-horea. 

Huntington's  disease, 
Myoclonia, 
Dubini's  disease, 
Parkinson's  disease, 
Thomsen's  disease. 
Writers'  cramp, 
(>ccui>ation  spasms,  etc. 
Neurasthenia, 
Psychasthenia, 
Hysteria, 
P^pilejwy, 
Migraine, 
Tics. 


I.  Trophoneuroses. — Marked    by    trophic 
faults  and  changes  in  physical  confor-  < 
mation. 


II.  Infection    Neuroses. — Mainly   marked 
bv  motor  disturbance. 


III.  Motor  Neuroses. 


< 


IV.  Fatigue  Neuroses. 


i 


V.  Psych  ON  EURoHEs. 


VL  Neuroses  Following  Traumatism. 
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CHAPTER  I. 
TROPHONEUROSES. 

In  the  group  of  neuroses  marked  by  disturbances  of  nutrition  some 
abnormality  of  the  vasomotor  control  is  commonly  present.  This  may 
furnish  nearly  the  entire  symptomatology,  as  in  angioneurotic  edema, 
Raynaud's  disease,  and  exophthalmic  goiter.  In  other  instances  the 
vascular  element  is  apparently  small,  and  the  processes  of  nutrition  are 
principally  disordered.  The  relation  of  nutrition  to  vascularity,  how- 
ever, is  always  intimate.  We  can  not  as  yet  positively  say  through 
what  individual  strand  of  fibers  trophic  contix)!  is  maintained,  but  it  must 
be  in  close  touch  functionally  with  the  vasomotor  nervous  apparatus. 
Certain  groups  of  trophoneuroses  are  directly  related  to  the  chain  of 
ductleas  glands :  one  group  principally  to  the  pituitary  body,  another 
to  the  thyroid. 

Trophoneuroses  Related  to  the  Hypophysis  Cerebri. — The  func- 
tion for  the  pituitary  gland  has  been  practically  unknown  until  very 
recent  years.  Anatomically,  it  consists  of — (1)  a  posterior  lobe  of  nervous 
tissue ;  (2)  a  middle  portion  or  septum  of  epithelial  character,  outgrow- 
ing from  the  buccal  sac;  and  (3)  of  an  anterior  epithelial  lobe  of  similar 
origin  and  constituting  a  remnant  of  the  primitive  or  embr\'onic  mouth 
parts.  This  anterior  glandular  portion  formerly  discharged  its  secretion 
into  the  mouth,  and  a  rudimentary  duct  is  still  traceable  in  some  sub- 
jects. The  posterior  portion,  the  pars  nervosa,  furnishes  a  principle 
similar  to  the  product  of  the  adrenal  that  raises  arterial  tension.  This 
secretion  reaches  the  nervous  apparatus  thix)ugh  the  infundibulum  and 
third  ventricle.  The  anterior  lobe  or  pars  anterior  has  an  intimate  asso- 
ciation with  body  growth,  with  fat  metabolism,  and  with  sexual  activ- 
ities. It  is  also  related  to  the  activities  of  all  the  other  ductless  glands 
of  the  Ixxly,  thyroid,  parathyroids,  thymus,  adrenals,  islands  of  Langer- 
hans,  ovaries,  and  testicles. 

Ovenictivity  of  the  anterior  lobe,  or  hyperj)ituitarism,  apparently 
causes  the  remarkable  changes  of  acromegaly  ;  under  activity,  or  hvjX)- 
pituitarism,  causes  a  failure  of  development  and  asexual  characteristics, 
w^ith  increjised  de|)osition  of  fat.     These  states  are  mcKlitied,  and  clinical 

* 

variants  are  inihu^ed  by  the  period  of  life  and  the  state  of  growth  present 
when  the  morbid  glandular  condition  becomes  operative,  and  further 
differences  are  due  to  the  degree  of  functional  glanduhir  perversion.  A 
series  of  eases  with  many  overlapping  features  may  therefore  be  encoun- 
tered from  one  end  to  the  other  of  the  extremes  of  hy]>er-  and  hvjwpitui- 
tarisni.  Life  is  probably  not  ]>ossible  with  complete  loss  of  the  hypophysis. 
In  dogs  apitnitiirism  caused  by  removal  of  this  anterior  lobe  ciiuses  a 
fatal  ca(»lu'xia  (Cushing,  Paulesco). 

The  lesion  ciuising  pituitary  diseases  is  commonly  a  neojdasm  begin- 
ning in  the  gland  its(»lf  or  in  its  vicinity.  Thereby  many  "  neighbor- 
hood "  symptoms  are  added,  such  as  disturbance  of  the  visual  fields  by 
the  implication  of  the  chiasm  or  optic  tracts,  es|>ecially  hemianopsia, 
headaches,  and  stuporous  conditions  from  endocranial  pressure,  and  dis- 
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teatioD  of  the  sella  turcica.  In  other  instances  new  growths  are  not 
found,  bnt  glaudular  changes  are  present,  showing  particularly  in  cellular 
modifications. 

As  pituitary  diseases  we  may  tentatively  group  acrom^;alia,  P'roeh- 
lich's  dystrophia  adiposogenital  is,  infantilism,  I)ercum'8  disease,  and 
I>erhap9  hyperostosis  cranit. 

ACROMEGALIA. 
In  1886  P.  Marie'  cidled  attention  to  two  cases  presenting  acquired 
symmetrical  enlargement  of  the  hands,  feet,  and  face,  and  proposed  the 


ily-nnc  ycm  old,  aUndliig 

name  acn>m<'fr.ili:i,  which  hii."  now  Iwcome  current.  His  descriptinn  of 
these  cases  was  so  full  that  little  has  since  been  adilcd  to  the  clinical 
side  <if  it.  Similar  cases  wore  at  onoc  recognizeil  all  over  the  world. 
In  1802  {'ollins'  was  ahlc  t.i  i-ollect  alwHit  nliictv  cjists  fnini  liloratiir^'. 
Since  then  the  niatcrial  has  nipidly  increased,  and  many  autopsies  have 
been  pnt  en  re<'i)r(l. 

1  "  Itfviie  di-  >[«!.,■'  1886.  =  "  Ji.ur,  Menl.  and  Nerv.  Dis„"  N.  Y.,  1S02. 
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Etiology. — ^The  causation  of  the  disease  is  extremely  obscure. 
Alleged  or  supposed  inciting  causes  are  almost  as  numerous  as  recorded 
cases,  and  embrace  well-nigh  every  ordinary  and  exceptional  experience 
of  human  life ;  consequently,  no  importance  at  present  attaches  to  any 
of  them.  Both  sexes  are  about  equally  affected.  The  disease  makes 
its  appearance  customarily  between  the  ages  of  eighteen  and  thirty. 
Exceptional  cases  have  developed  in  advanced  life  and  others  in  child- 
hood. Several  have  appeared  so  early  that  they  have  been  considered 
congenital.  Occasionally  brothers  (Fraenkel)  or  parent  and  child  have 
been  similarly  affected.*  It  has  been  found  in  association  with  tal)es, 
syringomyelia,  rachitis,  gigantism,  exophthalmic  goiter,  goiter,  and  vari- 
ous psychoses. 

Klebs,  impressed  by  his  first  case  in  which  the  thymus  gland  per- 
sisted, and  Erb  by  the  area  of  sternal  dullness  in  other  cases,  were  dis- 
posed to  consider  the  changes  in  the  bones  and  soft  parts  as  due  to  a 
thymic  angiomatosis.  T^ater  cases  failed  to  pivsent  the  enlarged  thymus, 
and  the  sternal  dullness  is  probably  sometimes  dne  to  thickening  of  the 
bone  itself.  Some,  with  Freund,  have  attributed  the  somatic  changes  of 
acromegalia  to  inversion  in  the  evolution  of  genital  life.  Recklinghausen 
considered  it  an  angioneurosis  dependent  ujM)n  central  changes.  These 
changes  are  not  found,  and  angiomatasis  is  not  evident  in  the  tissues. 

The  usual  adenomatous  enlargement  of  the  pituitary  body  and  the 
frequent  defective  or  goitrous  condition  of  the  tliyroid  have  led  to  the 
belief  that  acromegalia  is  a  trophoneurosis  dejxindent  upon  nuxlific^itions 
of  the  functions  of  these  glands,  especially  of  the  pituitary.  Rogo- 
witsch,  for  exanjple,  considers  that  these  glands  destroy  certain  sul)- 
stances  which  have  a  toxic  influence  on  the  central  nervous  svstem. 
Others  think  that  they  secrete  certain  substances  needful  to  the  proper 
action  of  the  trophic  apparatus.  All  that  can  now  be  Siiid  is  that  the 
prehy|u>physis  cerebri  is  nearly  if  not  always  hypertrophied,  but  whether 
as  a  aiuse  or  result  is  not  determined.  It  is  true,  however,  that  tumors 
and  other  destructive  conditions  of  the  pituitary  have  l)een  found  with- 
out acromegjilia.-  That  there  is  a  definite  relation  between  the  pituitary 
gland  and  <reneral  growth  and  sexual  development  is  quite  evident  from 
eases  of  pituitary  disease  associat(Ml  with  infantilism  and  defective  gen- 
itals. Such  cast^  are  reported  by  Hudoverin^r,  Fuehs,  Haushalter,  Lueien, 
and  Froehlich.^  Caselli  contends  that  the  pituitary  gland  is  essential  to 
life  in  dogs  and  cats,  while  Freidman  and  Maas^  deny  it.  Israel  '  re- 
ports a  well-marked  ease  of  acromegaly  under  observation  for  some 
years  in  which  the  i)ituitary  gland  was  normal.  Lewis  ^  called  attention 
to  niark(Hl  hyperplasia  of  the  chronio[)hile  cells  of  the  glandular  portion 
of  the  hypophysis,  which  otherwise  apj>eared  normal,  seeming  to  confirm 
the  theory  that  acromegralv  is  causcnl  bv  the  excessive  function  of  the 
glandular  elements  of  this  organ.  The  masterly  studies,  animal  experi- 
ments, and  o|H'nitions  of  Gushing"  make  it  evident  that  excessive  acliv- 

*  Fiantfiini  and  (Jijjlioli,  "  Nouvelle  loonogniphio  de  la  iS:ilpftitre,"  Oct..  1*.H>S. 

2  .li.kolort,  "  Vircfiow's  Archiv,"  Ikl.  xliii.         ^  '^  Kev.  Neurolojj ,"  Jan    1"),  l'.H)S. 

*  '•  Horlin.  ukhI  Worh.,"  1900.  •'  "  Viichow's  Aivliiv,"  vol.  ilxiv,  344. 

*  Mohns  Hopkins  llosp.  Bull.,"  Mar.,  1908.     ^  ii,i,i .  Mav,  191U. 
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ity  of  the  pitiiitarj-  in  associated  with  abnormally  iucreased  growth, 
under-  or  hypopituitarv  activity,  with  retarded  growth,  and  boUi  with 
genital  inactivity.  It  is  also  evident  that  there  are  functional  links 
between  the  pituitary,  thymus,  thyroid,  aud  genital  glands. 

Morbid  Aoatomy. — ^The  bones  of  the  face,  cranium,  extremities, 
and  to  a  lesser  degree  those  of  the  trunk,  show  hy|)ertrophy.  The 
frontal  and  occipital  bones  are  commonly  thickened  and  their  markings 
exaggerated.     The  frontal  and  maxillary  sinuses  are  enlarged  and  the 


■pituitary  fossa  is  greatly  increased  in  size.  The  inferior  maxilla,  the 
malars,  the  zygomatic  arches,  and  the  superciliary  ridges  of  the  frontal 
are  i>articularly  enlarged.  There  is  commonly  elongation  of  the 
spinous  processes  in  tlte  cervicodorsal  region,  and  the  l>odics  of  the 
vertebrae  arc  sometimes  increased  in  tlie  imteroi>ostcrior  tliumcter.  The 
ribs,  clavicles,  and  Btenium  are  conmionly,  and  the  sboulder-bliules 
occasionally,  enlaiTjed.  In  the  limbs  the  hypertrophy  is  most  marked 
toward  the  liistal  extremities.  The  long  Imnes  i»f  the  leg  and  forearm  are 
most  changed  at  their  lower  ends.  The  metacarpals,  metatarsals,  and 
phalanges  are  partictdarly  involved.  Histologically,  the  hy[>ertrophy 
is  a  true  one,  bone  being  deposited  under  the  thickened  periosteum  and 
the  central  canal  enlarge<l  by  the  action  of  osteoblasts. 

The  pituiUirij  ghnd  is  enlarged  and  hypertrophic,  filling  up  the  dis- 
tended and  enlarged  sella  turcica  and  commonly  compressing  the  optic 
chia-4m  and  adjoining  stnicturos.  It  practically  constitutes  an  endo- 
cranial  tumor.  8triim|iell '  is  inclined  to  think  it  an  essential  Undiug. 
In  many  cu.ses  it  has  bei'n  found  to  have  undei^nc  changes,  probably 
secondary  in  point  of  time  an<l  nature.  Taniburlni  ^  believes  the  first 
stage  is  one  of  enlat^-nient  and  incrua.s<'d  functiim,  followed  by  adeno- 
matous, sarcontitbius,  or  cystic  degencmtion.  A  nunil)er  of  casi-s  show- 
ing such  degenerative  changes  are  cited  by  Struni]H.'ll '  and  reported  liy 
others.     In  all  cases  the  pituitiiry  is  diseased. 


"  DcutNcho  Zrit  r.  Xervenheilk.," 
"ContralblnU  f.  Xervenli.,"  !>«■., 


*Lof.ri 
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In  the  extremities  and  other  portions  afimted  by  the  hypertrophic 
enlargement  the  skin  in  its  epithelial,  dermal,  glandular,  and  muscular 
partA  is  hypertrnplii  rally  exaggerated.  The  connective  tissue  |>articu- 
larly  is  increased.  The  subcutaneous  nerve-filamenLs  are  sometimes  de- 
generated as  a  result  of  the  fibrous  hyperplasia,  but  this  does  not  extend 


into  the  ucrvu-triinks.  The  skin  is  frequently  overactive  and  the  per- 
spiration mjiy  he  oxces.sive  and  diifagreeably  fetid.  In  color  the  skin  is 
usually  mnddy,  cwpcoialiy  toward  the  extremities,  and  frc()uently  marked 
with  warts  anil  [H'mliilons,  soft  filinmiala.  The  cutiineiius  wW/hViVi/  is 
pnii'tieiilly  nurmiil,  Imt  these  iKitieiits  an-  nsiially  very  sensitive  tn  viM. 
The  iiiiiritiM  iiiriiihrdiif  of  the  iiasopliarj-ux,  laniix,  anil  toufiuc  are  simi- 
larly atteeted.  Tin-  hi'l„i-;ix  olt.n  show  a  mmhrsite  elironie  panri.-hy- 
matims  nepltrllis,  with  interstitial  Hbi-osis.  The  k/j'ivc  ami  lipuitltiilir 
ghiiil"  rniiy  Im'  ,«elenised  ;  the  Ihi/rohl  is  nsnally  atn.phie ;  t\w  //.i/wks 
may  p<Tsist  ami  cwii  be  enhii^'d.  It  is  to  be  iiiitiee<l  that,  wJiile  paren- 
rhyniatons  plamliilar  structures  generally  are  atrophic  the  pitnitary  is 
hypertnii)hir. 

Symptoms.  Among  the  most  common  symptoms  of  aeromegalia 
we  niav  name  liyiHTtiviphy  of  the  face,  hands,  ami  feet,  visual  defects, 
dorr-al  kypholii'  "delormilii's,  pei-sisti-nt  hcjidaelie,  si-xnal  failui-c  in  men, 
and  auieiKirrbea  ij)  women. 

Tlie  /<'(■(■  is  nutablv  deformed.  The  pn-allv  enlarged,  overhanpng 
brows  are  mark<-<l  by  ^iul5■-y,  coiu-M-  eycbi-ows.  tliirkru.il  ey.'lids  ;  some- 
times i-X"/ili/liii/iii'i!< ;  a  beiivy,  larjre,  flabby  uoxr ,-  j;rcat  fliirh-bmwx ;  an 
enorinoiis  uiniilli,  eorn's]H)ii<]iii>:lv  tliickeneii  ///in,  an<l  a  niiieli  enlai^cd  and 
pro^riiatliie  h.nrju"-  aiv  soin.>  of  tin-  tiu-ial  eliararleri>tics.  Tlie  heavy 
feature.-,  pntly  tiice,  antl  a«-ivnlLial«>d  iia.-<.|:ibial  fl'l'!>  pve  an  a'/uiW-.H 
of  ;/ri<j'  <ttiif' K'lffa-hiij.      \\\\<\\  the  monlli  is  opciird,  it  '\<  sci'U  lliat  ihe 
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hypertrophic  enlargement  of  the  jaios,  especially  of  the  mandible,  causes 
the  teeth  to  stand  se]>arately  and  at  considerable  intervals.  The  mucovx 
vtembrane  is  also  thickened  and  the  tongue  is  notably  enlarged,  in  some 
instances  reaching  an  enormous  size.     The  soft  palate,  pharynx,  and 


lar\'nx  eijualiy  share  in  the  hypcr[>la!iia,  and  the  tonsils  and  follicular 
stnictureH  are  also  increased  in  size.  The  ears  and  (xcipiit  are  some- 
times enlai^il,  sometimes  not.  Tiic  smip  is  thickeui'd,  the  hair  coarse, 
thick,  and  liarsli.  The  coinjilexmi  is  usually  sallow  and  the  jiarts  are 
elastically  doiii/ln/  to  the  touch,  showing  no  pits  on  pressure. 

The  fiandn  are  greatly  enlai^;ed  in  all  their  dimensions,  bnt  jwrticu- 
larly  in  width.  The  propoiiion  of  fingers  to  hand  and  hand  to  wrist 
is  retained ;  they  are,  therefore,  enlarged  symmetrically.  The  fingers 
are  thiuk  and  saiisage-slmiKtl,  the  hand  thick  and  beefy,  the  thenar  and 
hypotlienar  ennuctii-es  gri'atly  but  pn>iMirtionately  enlarged.  The  whole 
haiHl  is  dcscrilM-*)  as  "  K]>a<le~like  or  battle<lore-slia|x'd."  This  apiH-arance 
is  sometimoH  intensified  by  a  comjtarative  thinness  of  the  foreanns.  The 
joints  are  never  limite<i  iii  their  range  of  motion,  and  the  parts  are  sur- 
prisingly supple  and  flexible.  The  patnwir  juirrnvs  are  usually  much 
deepened,  the  skin  tiiiek  and  resilient,  the  hairs  coarse,  the  nails  broad- 
ened, thick,  and  strongly  striated  lon^tiidinally. 

The  feet  show  similar  changes,  and  usiiiilly  there  is  a  heavy  welt  of  fibro- 
elastic  increase  around  the  heel  and  along  the  outer  border  of  the  foot. 

The  tliomr  usually  presents  an  antei-opoMerhr  cuntUvre  in  the  cer- 
viccMlorsttl  region,  which  may  l>e  comjx'nsatwl  by  lumbar  loixlosis  and 
attended  by  scoliotic  twists.  The  rfnvic{e»  are  almost  invariably  increased 
it)  thickness  and  isonietinies  in  length,  and  the  xtenium  may  also  share  in 
the  hy]K'rtn>phy.  The  rl/iM  and  eartHugin  are  often  enlarged.  These 
iHiny  cliang<'s  give  the  chest  an  unusual  bi^-adtb  and  ant('ro)K>steriur 
depth.     The  iixpirniiou  is  ordinarily  aljdominal  in  character,  and  the 


502  NEUROSES. 

aklonieii  is  often  {irotiilieraiit  or  even  pendulous.  The  pelvic  girdle  may 
be  enlarg«i. 

The  oxternal  genitaUa  in  women  are  ordinarily  hypertrophial,  tlie 
uterus  atrophic.  In  meu  tliere  may  l)e  liypcrtropliy  or  atrophy  of  the 
external  genitals.  Avmurrrhea  and  Merility  are  the  rule  with  women, 
sexual  iuappetence  and  impoknce  with  men. 

Cephalalgia  of  an  intense,  persistent,  deep-seated  character  is  present 
in  the  great  majority  of  cases. 


Fl|i.  214.^1  iDd  2,  Hand  in  icToniegRLia ;  3,  toot  in 


Speet-k  is  frequently  thickened  from  the  clumsiiie:>!i  and  voluminous 
size  of  the  tongue,  and  the  voice  is  onlinarily  very  deep,  strong,  and 
rough,  owing  to  tiic  enlargement  of  the  larpix,  whii-h  to  [>alpution  may 
ajUMiir  of  inciViised  dtmenp^ion^^  and  unusual  prominem-e. 

TliQ  (irgrniM  iif  sjHTiiif  Hi-nxr  mny  all  he  aflifted.  Snirtl,  luiii',  or  hran'iig 
may  Ik-  rwhictii  or  alMilishcil,  but  this  is  uuoouunou.  IV.wm,  however, 
isuRually  more  or  less  afiected  eventually.  Tliis  may  arise  fmni  optic 
7imri/ix  or  fiimi  nirophy,  an<l  in  either  case  jwiints  to  (.'ncephalic  tumor. 
Anihlyopia,  Mhidnoss,  iiitm-oinilar  jniius,  <'\o|il)ilialnios,  coiitnii'lion  of 
theviisual  tield,teni|)oral  hcmianuiisia,  an<l  miosis  have  heen  noted.  The 
hilatenil  lo>s  of  liie  temporal  fields  or  their  manifest  reduction  indicsUes 
injury  to  the  chiasm  by  the  pituitjiry  tumor. 

Tlio  muKculiir  ttynleiii  may  be  normal  oi'  some  atrophy  may  be  iiiimd, 
hut  general  muscular  weakness  is  the  rule.  TIic  rfjk-xeii  are  normal  or 
dimini>h<il.  The  ciccfricaf  regjioii»i-«  are  frecjucutly  quantitatively  re- 
duced. Cardiac  hy|)ertropliy,  arteru)Sclerosis,  varicose  veins,  and  slight 
lymphati<'  a<leiiiipat)iy  may  be  cncouiitenHl.  High  arterial  tension  is 
the  rule  ntitil  tvrniinal  stages  are  rojiclied,  when  a  flabby  heart  and 
attack.-  of  >ynco[K.'  are  frcijuentiy  cm-" luntcrcd.  The  llii/rolil  may  Ik; 
absent,  normal,  or  liypertn)pliic.  Polyuria, ///i/'i'iHivVi,  jHilydipsta,  excess- 
ive a]>|>etite  for  food,  and  (iys|)cpsia  arc  cominon. 

General  phyxivnl  Jcrbfciiiv*  is  usual,  and  tnciihil  n/ugglx/nieni',  irrita- 
bility, and  iuajrtitude  are  common. 
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Fig.  215.  —  Cervicodor- 
sal  curvature  of  spine ;  cliest 
and  abdoniinal  distortion  io 
acromegalia  (Marie). 


Course  and  Forms. — The  disease  is  of  insidious  onset  and  slow 
progression,  presenting  a  duration  of  twenty  to  thirty  years  and  ter- 
minating by  a  cachectic  state  marked  by  great 
mu.scuhir  weakness,  during  which  deatii  often 
occurs  suddenly  through  cardiac  failure.  Inter- 
current affections  find  acromegalics  very  vul- 
nerable. 

We  may  distinguish  two  varieties  of  acrome- 
galia, depending  mainly  ujK)n  the  age  at  which 
the  disease  commences  and  the  condition  of  epi- 
physeal ossification  with  the  diaphyses:  (1)  Before 
complete  ossification  takes  place  the  enlargement 
is  not  only  in  lateral  dimensions,  but  also  in 
length,  and  the  limbs  become  disproportionate  to 
the  body,  prmlucing  gir/antism.  Autopsical  find- 
ings by  Hutchinson,  Dana,  Bramwell,  Taruffi,  and 
skiagraphieal  investigations  by  Marinesco  conclu- 
sively show  this  relation.  (2)  After  the  diaphy- 
ses and  the  epiphyses  are  united  by  bone,  only 
circumferential  increase  is  produced,  and  the 
stature,  from  scoliosis,  may  actually  be  reduced. 
The  commoner  masxire  type  originally  described  is 
then  develope<l. 

Diagnosis. — The  diagnosis  can  rarely  present 
difficulty  if  the  di-sease  has  attained  any  consider- 
able degree  of  development.    Myxedema  shows  no 

osseous  deformities,  and  the  thickening  of  the  soft  j)arts  is  waxy  and 
boggy.  Pulmonary  osteo-aHhropaihy  presents  joint-changes  and  a  chronic 
pulmonary  process.  The  clubbed  enlargement  of  the  fingers  is  largely 
confined  to  the  terminal  phalanges,  over  which  the  hyjiertrophic  nails 
hang  like  parrot-beaks.  In  hyperostosis  cranii  the  hands,  feet,  and 
mandible  are  not  affected.  Paget's  disease,  or  onteitis  deformanSy  spares  the 
face,  but  affects  the  skull,  and  causes  bowing  of  the  long  bones,  especially 
the  femora  and  tibiae.  The  ;i*-rav  commonly  shows  excavation  of  the 
sella. 

Prognosis. — The  progress,  as  above  indicated,  is  toward  physical 
helplessness  and  mental  depression,  which  in  more  than  one  instance 
have  led  to  suicide.  According  to  Thompson,^  the  disease  may  run  an 
acute,  intermittent,  or  chronic  course,  lasting  from  two  to  thirty  years. 
Sudden  death  from  cardiac  failure  is  rather  frequent. 

Treatment  is  directed  to  relieving  the  cephalalgia  and  correcting  the 
symptomatic  disturbances  as  far  as  possible.  For  the  first,  phenacetin 
and  similar  synthetical  anodynes  seem  to  be  most  efficacious.  Treatment 
by  thyroid  or  thymus,  singly  or  combined,  seems  to  be  of  little  avail, 
except  in  some  instances  to  retluce  weight,  and  then  often  at  the  expense 
of  the  general  health  and  strength.  The  surgical  removal  of  a  part  or  of 
all  of  the  anterior  lobe  of  the  j)ituitary  gland,  or  of  the  pituitary  tumor, 
has  been  made  possible  by  the  brilliant  achievements  of  Horsley,  Schlof- 
fer,  P^iselberg,  Kanavel,  Halsted,  and  Gushing.     Operation  is  indicated 

1  ''Brit  Med.  Jour.,"  April  9,  1899. 
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in  those  cases  which  present  marked  symptoms  of  advancing  bruin 
tumor,  particularly  optic  neuritis,  or  beginning  optic  atrophy  and 
threatened  blindness.  It  may  also  be  undertaken  to  control  the  gen- 
eral acromegalic  state,  as  ali'eady  several  ojwrated  cases  are  recorded  in 
which  there  luis  lieeii  an  actual  recession  of"  the  bony  and  soft  tissue 
enlargements.  After  hypophysectomy,  the  patient's  condition  must  be 
watched  and  hypophysis  feeding  employed  if  the  cuchexia  of  a  hy- 
po|)hysism  appears. 

ADIPOSITY  AND  GENITAL  DYSTROPHY. 
The  relations  of  the  genitals  to  the  pituitary  are  abun<lantly  estab- 
lished by  clinical  oliservations  and  anitual  experiments.  Amenorrhea  in 
female  and  im|wtcnce  in  the  male  subjects  of  acmni^aly  is  a  common 
observation.  Some  of  the  yinithful  giant  t-ases  never  cievelop  sexually. 
Castrated  bull^and  cocks  sliow  pituitary  enlat^ment,  and,  on  the  other 


hand,  dogs  subjecte<l  to  jiartial  excision  of  the  liy}>ophysis  cerciiri  l>e<'onK' 
fat  and  asexual  with  atro|ihic  genitals  (Gushing). 

Juvenile  cases  presenting  general  adiposity  miil  undcveloiMKl  genitals 
have  been  of  occasional  mention  in  litertluiv,  but  Ftiwhlich  '  first  called 
attention  to  their  relatirin  to  pituitary  disease.  Maritui^-  divides  such 
«ises  into  three  classes  :  (1)  Simple  udi|Misity,  fJ)  adiiMisity  with  genital 
atrophy,  (^)  simple  genital  atrophy.  Tci  tliese  nnist  be  added  (4)  in- 
fantilism, or  a  simple  lack  of  physicsd  and  stwiial  growth  (Church^). 
JIarburg  further  enunciatifl  the  formula  tli;it  hyperfnuetion  of  the  pitu- 
itary resultiKl  in  acromegjdy  ;  hypofunelion  in  general  adi|Mwity  and 
genital  dystrophy,  einnplete  pituitary  defect  in  a  .severe  ciii-hesia  anal- 
ogous to  that  after  destniction  cir  abhiticm  .if  the  thyroiil.  All  the.«e 
juvenile  (iindjtions  arc  related  to  a  lack  or,  in  some  insIaniTs,  jierhaps 
ti>  ouly  a  jWTversiiin  of  pituitary  e<n»frol.  Smie  of  them  present  <lisfinct 
.symptoms  i^f  ;i  pituitary  tumor,  such  as  hemianopsia,  cranial  nerve  pjd- 
."ies,  and  the  ditl'u.-e  symptoms  of  hniin  tumor,  es|)ivially  headaches, 
vomiting,  and  convulsions.     The  j--niy  plate  (Kisi^-  -1''  !i'"l  -1")  "ft^" 

'  "  Wien.  klin.  ItumWli ."  1001.  =  "Dtulfcli.  Zeira'lir.  f.  Nerrtnlieilk.,"  1008. 

'  "Jour.  Aiiier.  M«l.  .\s»uc,"  1910. 
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gives  n  vivid  picture  of  excavation  of  tlie  sella  turoica.  A  pituitaiy 
tiimur  ifi  not  necesFarilv  present.  This  (rland  may  i>e  compressed  by 
an  adjacent  gn>wtli  or  influeiieed  by  a  variety  of  pathological  conditions. 
Similar  conditions  arising  after  the  attainment  of  full  sexual  growth 
cause,  in  varying  degree,  sexual  inaptitu<le,  genital  atn>phy,  impotence, 
and  amenorrliea,  and  may  cause  more  or  less  obesity. 


FlB.  217.-r-B 

The  treatment  must  be  carefully  individuali7.ed.  Brain  tumor  con- 
ditions must  be  treated  on  tlicir  own  surgi<«l  indications.  Decom- 
pressive operations  are  advisable  in  some  instances.  liVhcn  the  tumor 
is  definitely  liniit<-d  to  the  pituitary,  it  otters  an  opjxirtunlty  for  a 
brilliant  o|>eration  and  an  equally  brilliant  result.  The  cachexia 
resulting  ujion  a  lack  of  pituitary  function  must  be  coniltated  by 
pituitarj'  feeding,  and  this  may  be  tried  in  the  infantile  or  juvenile 
cases. 

Adiposis  Dolorosa. — In  1892  F.  X.  Dercum,'  under  the  title 
Adi|)osis  Dolorosa,  described  a  condition  which  seems  in  the  adtdt  to  be 
analogous  to  the  adiposity  and  genital  dystrophy  of  Froehlich  which 
occurs  in  earlier  years.  This  condition  has  come  to  be  generally  known 
as  Dcrcum's  disease. 

In  the  etioloj^,  neuropathic  heredity  or  a  (M'rsonal  neuropathic  con- 
dition have  not  been  note<I  with  sufficient  frequency  to  make  them 
highly  significant.  Women  are  more  often  afFecteil  than  men  in  the 
pro(x>rtion  of  6  to  1.  The  ("ondition  develops  usually  l)etween  the  ages 
of  thirty-five  and  fifty,  though  ca.ses,  lx)tb  younger  mid  i>lder,  are  recorded. 
M'onien  who  have  ))iisse<l  the  menopause  furnish  the  largest  number. 
Alcoholism  and  sypiiilis  have  been  present  in  a  considerable  number  of 
instances,  and  their  action  in  pnxlucing  degeneration  of  the  ductless 
glands  seems  to  be  establishcil. 

Adiposis  dolorosa  is  of  insidious  development.  The  princiiwl  symp- 
toms an.'  a  sensitive  fatty  drjmsit,  iwiin,  general  asthenia,  geuital  dis- 
turbance.", and  psychic  disnnlcrs.  The  fatty  dejMwit  may  be  nodular, 
;ril>«l,  or  <litl\ise.  Some  of  the  patients  attain  great  weight,  hut 
'  "Amer.  Jimr.  .Med.  Sciences,"  1892. 
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in  maiiY  tlie  body  wi'ight  is  not  materially  increased,  especially  in  tlie 
nodular  form.  The  fatty  deposits  are  most  commonly  found  over  the 
tniiik,  slioutders,  anus,  and  thighs,  forearms  and  logs  being  less  fre- 
quently affected,  han<ls  and  face  rarely.  The  fatty  masses  show  a  [»ecu- 
liar  tendency  to  bruise  readily.  They  present  the  i)eculiarity  of  being 
sensitive  to  manipulation  and  touch  and  frequently  the  seat  of  spouta- 


neiniT^  jwins.  The  nerve  trunks  ordinarily  are  not  sensitive,  but  may  be 
so.  Diminished  sen.-^ation  and  jrarestho^ias  are  frequent.  Tiic  jiatients 
complain  of  nuiubnes.>i,  coldness,  crawling,  tingling,  etc.  (icnoral  weak- 
ness is  commonly  coniplaine<i  of.  In  both  sexes  sexual  activities  ttnd 
to  sulisido  in  a  degree  out  of  pnipurtion  to  the  age  of  the  jiatient.  Tlir 
mental  changes  are  variinis,  enihniriug  de])ression,  loss  of  memory,  mel- 
ancholia, delusional  insanity,  and  dementia.    Epileptic  convulsions,  blind- 
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ness,  deafness,  and  various  organic  ciianges  in  tlie  central  nervous  system 
have  been  incidentally  noted.  The  tendon  reflexes,  commonly  diminished 
or  abofislied,  sometimes  are  increased.  Vasomotor  disturbances  arc  fre- 
quently encountered.  Flushings,  cyanosis,  transitory  edema,  spontaneous 
hemorrhages  from  nose,  stomach,  and  uterus,  and  absence  of  perspiration 
are  not  uncommon.  Trophic  changes,  such  as  ulceration,  the  formation 
of  blebs  and  bullae,  arthritic  and  bony  changi\s,  have  been  noted.  Head- 
ache, dyspnea,  ra]>id  heart,  insomnia,  and  tremor  are  not  infrequent,  and 
the  symptoms  of  fatty  heart  may  be  expected. 

As  to  pathology,  the  reports  of  eight  autopsies  collected  by  Price,^ 
whose  description  is  mainly  followed  herein,  indicates  involvement  of 
the  ductless  glands  in  all  in  which  they  were  examined.  The  thyroid, 
while  connnonly  involved,  at  least  in  one  case  was  normal.  In  all  of 
the  cases  in  which  the  pituitary  was  microscopiailly  examined,  it  was 
found  to  be  diseaseil  either  by  neoplastic  formation  or  cellular  change  or 
round-cell  infiltration.  Dercum  is  now  disposed  to  look  upon  the  dis- 
order as  one  due  to  hypopituitarism. 

The  diagnosis  is  usually  readily  made  if  one  bears  in  mind  the 
association  of  painful  conditions  with  deposits  of  fat,  which  are 
sensitive  to  pressure.  The  condition  lacks  the  bony  changes  of 
acromegaly,  and  the  insensitive,  symmetrical,  and  uniform  develop- 
ment of  fat  in  ordinary  obesity.  The  condition  is  not  infrequently 
mistaken  for  rheumatism  and  frequently  for  multiple  neuritis.  The 
tendency  of  the  disease  is  to  permanency,  and  it  does  not  directly  cause 
death.  Intermissions  are  rare,  but  remissions  are  common,  and  recovery 
has  occurred  only  in  one  case  (Dercum). 

The  treatment  of  adiposis  dolorosa  by  the  administration  of  thyroids 
seemed  to  result  successfully  in  the  one  case  reported  cured  by  Dercum, 
and  improvement  has  been  reported  in  a  number  of  other  cases  under  the 
same  treatment.  The  administration  of  jntuitarj'  extracts  or  pituitary 
feeding  is  indicated.  When  a  pituitary  tumor  can  be  detected,  surgical 
treatment  should  Ikj  considered.  Alcoholism  and  syphilis  must  meet 
their  appropriate  management,  and  the  condition  of  the  heart,  with  its 
tendency  to  fatty  degeneration,  requires  su{)ervision.  The  pains  and 
tenderness  are  generallv  beneficiallv  affected  bv  the  salicvlates. 

HYPEROSTOSIS  CRANIL 

Virchow  used  the  term  leontiasis  ossea,  Starr,  megalocephaliey  and 
Putnam,  hyperodoals  cranii  to  designate  certain  rare  cases  in  which  the 
bones  of  the  cnuiium,  and  less  markedly  those  of  the  face,  undergo 
enormous  enlargement.  The  process  is  ap})arently  inflammatory  in 
character,  but  its  symmetrical  distribution,  association  with  develop- 
mental periods  of  life,  and  progressive  nature  point  to  a  lack  of  trophic 
contn)l.  Putnam, 2  accepting  seven  from  Baumgjirten's  list,  has  been 
able  to  tabulate  fifteen  cases,  including  that  of  Edes.  Morton  Prince' 
believes  that  this  condition  is  but  a  part  of  osteitis  deformans,  with 
which    it    is   sometimes   associated,  and    that  both   are  of  neurojwithic 

*  "  Amer.  Jour.  Mcti.  Sciences,"  May,  1901). 

2  Ibid.,  July,  18%.  3  Ibid.,  Nov.,  1902. 
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origin.  In  the  majority  tlie  disease  appears  iin<ler  thirty  years  of 
age,  and  of^eii  in  cliildhood  or  at  puberty.  The  craninl  enlargement 
is  sometimes  preceiied  by  inHummations  alxuit  the  bead,  such  as  erj-sip- 
elas,  and  by  tratiniatisni.  Early  gym|>t(it)iM  have  Iwen  headache,  drow- 
siness, epileptic  attacks,  deafness,  and  blindness.  Mental  irntability  or 
enfecblemcnt  is  eommtin.  Exophthalmos,  loss  of  hearing,  facia!  palsy, 
optic  neuritis,  ami  blindness  are  dnc  to  Ii>eal  or  intracranial  pressure. 
Tlic  anterior  portion  of  the  head  is  usually  most  enlai^ed,  and  the  npjwr 


facial  liones  are  nion-  affirlfil  than  the  inferior  m;ixilla.  Prognathism 
is  not  commonly  ob.served.  There  is  usuiilly  a  large  incnase  in  the 
bitennKtral  dianu'tcr.  In  some  instances  the  bones  are  rather  evenly 
enlarjjed  ;  in  others  there  aw  nimierous  exostotic  thickenings,  l>otli  on 
tiie  outer  and  iniur  .-nrlace  i>f  the  craninni,  or  on  either  asiKt't  alone. 
The  cervic-.d  verlehne  arc  wimeiimcs  also  enlarged.  The  disease  is 
progressive  and  not  amenable  1"  treatment.  Pntnani,  Starr,  and  others 
have  tried  thyn)i<ls  in  vain.  Eiieephalie  pressure  may  in  suitable  cases 
lie  relievwl  by  trejiliiiiing.  Prt)b:ibly  a  iHnHber<)f  different  ctrnditions  have 
been  groniM-d  under  thi^  title.  Some  in^tsinees  have  shown  unmistak- 
able [litnitary  dis«ise.  The  Ixiny  enlargement  iif  llie  head  has  lieen 
ass(K-iateil  with  jiersistent  infantile  conditions,  and  in  later  casi's  with 
sexual  devohition.  They  may  constitute  alM-rrant  links  Intwi-cu  more 
distinct  clinical  types  of  excessive  aiul  defective  pitnitnrj-  activity. 
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TROPHONEUROSES  RELATED  TO  THE  THYROID  GLAND. 

Among  the  ductless  glands  the  function  and  diseases  of  the  thyroid 
are  t>f  the  greatest  importance.  Reduced  functional  activity  of  the 
thyroid  is  3orrelated  with  a  group  of  dystrophic  conditions  and  nervous 
and  mental  symptoms  which  finds  a  ty|)e  in  myxedema.  Complete 
athyroidism,  as,  for  instance,  that  pnxluced  by  ablation  of  the  thyroid, 
produces  a  fatal  myxedematous  cachexia.  Lesser  degrees  of  thyroidal 
inactivity  give  a  large  range  of  variations,  embracing  cretinism  and  in- 
fantilism when  occurring  early  in  life,  and  slight  myxedematous  dis- 
orders at  all  ages.  Thyroidal  overactivity  finds  its  typical  clinical 
manifestation  in  exophthalmic  goiter,  a  condition  again  that  has  a  wide 
variation  of  degrees  of  intensity. 

Through  the  functional  relation  of  the  thyroid  to  the  other  ductless 
glands  the  various  clinical  manifestations  of  imperfect  or  disturbed 
thyroidation  are  variously  complicated  by  association  with  acromegaly, 
Addison's  disease,  dyspituitarism,  and  abnormal  thymic  states.  Sexual 
abnormalities  are  commonly  also  present. 

The  various  members  of  the  chain  of  ductless  glands  apparently  are 
able  to  substitute  one  another  to  a  certain  extent.  They  are  also  able 
mutually  to  stimulate  each  other,  as  has  been  proved  by  animal  experi- 
ments and  observations  in  disease  by  means  of  implantation  and  glandu- 
lar feeding. 

MYXEDEMA* 

Under  the  generic  term  of  myxeilema  it  is  pro}X)sed  to  bring 
together  those  clinical  variations  of  nutritive  disorder  dependent  upon 
partial  or  complete  cessation  of  thyroid  activity.  In  1873  Gull  de- 
scribed a  cretinoid  sta^e  oceAwrintj  in  adult  women.  Four  years  later  Ord 
reported  additional  cases  and  proposed  the  word  mifxcdenui  (mucous 
swelliiitj:).  Charcot,  about  this  time,  struck  by  the  cutaneous  thicken- 
ing and  the  cachectic  state,  used  the  Xvv\\\  pachydenmttouH  cachexia. 
In  1880  Bonrneville  and  (FOlier  described  a  case  of  mvxeilematous 
idiocy  and  subsequently  many  more.  In  1882  Reverdin,  and  shortly 
afterward  Kocher,  rejH)rted  myxedema  following  complete  extirjmtion 
of  the  thyroid,  for  which  they  severally  proposed  the  terms  of  operative 
myxedema  and  cachexia  ntrumipriva.  The  analogies  between  acquired 
mvxedema,  mvxedematous  idiocv,  and  cretinism  have  been  noted  bv 
many,  and  Brissaud,  in  his  lectures  of  1893— '94,  brings  certain  cases  of 
infanti/ism,  or  physical  retardation,  into  the  siime  category.  We  will 
commence  by  a  description  of  acquired  myxKleina  in  adults.  Due 
allowance  being  made  for  the  age  and  growth  of  the  individual,  and  the 
suddenness  and  completeness  with  which  the  thyroid  is  aflected,  will 
pnictically  enable  this  description  to  be  applieil  to  all  the  above- 
mentioned  varieties. 

Acquired  myxedema  of  adults  is  of  insidious  onset,  as  a  rule, 
and  more  common  in  women  than  in  men.  It  usually  appears  between 
the  aires  of  thirtv  and  tiftv.  Oeeasituiallv  it  has  abruptlv  followed  an 
attack  of  acute  rheumatism,  some  infectious  fever,  or  a  severe  hemor- 
rhage. It  is  mark(Hl  by:  (1)  Tumefaction  of  the  dermal  and  mucous 
structures  ;  (2)  by  intellectual  and  physical  enfeeblement,  and  (3)  by 
atrophy  of  tlie  thyroid  bmly. 
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Tlie  dcnntil  chait;/rn  are  tlif  iiii>sl  striking.  The  ;-kin  Ls  iiililtniti'd 
with  a  muci>iti  siilistance  and  the  fattj*  piinniciiliis  is  fVcfjiirnlly  jrrrjitly 
thipkentil.  The  swelling  offere  an  clastic  rGsi»tance  t'>  the  loiicli  and 
does  not  pit  on  pressure.  The  color  Is  usually  pale,  yellowish,  ami  waxy 
or  cheesy.  The  face  ia  enlarged,  rounded,  and  apathetic.  Tlie  heavy, 
thickened  lids  droop  over  the  eves,  the  nose  and  lips  art;  ihickiiiwl, 
the  brow  Is  furro«p<I,  the  ears  enlai^ed,  and  the  cheeks  roundid  and 
showing  jelly-like  tremlilliig  on  slight  jarring.  The  whole  appiar- 
ance  is  one  of  hebetude  and  stupidity.  The  skin  of  the  trnnU  and 
extremities  is  likewise  InRltratcd.  In  the  a.xtllie  and  suhcJavii'iilar 
depressions  li|>oni.itoiis-like  masses  are  often  oneountcrfd.     Th(>  hands 


by  Ihyrotdt 


and  fet't  arc  enlarged  with  cnsliion-lik''-wi'llingson  tlifirdiir>ulHirfacefi; 
the  digits  ore  thick  and  clnmsv.  The  >iT.ii.ini  i>  ulini  niiich  iliick- 
eue.1.  The  q.iiifnmil  M,-urturf»  are  prally  all^.'ird.  'riic  >kiii  i-  dry, 
faan^h,  and  branny.  The  hair  Ix-cuincs  dry  and  siiuity  on  all  [mrtiiius 
of  tlic  luwl  and  body.  The  nails  are  dry,  fragile,  strlatetl,  atrophic 
Perspiration  and  aebnccous  secretions  are  defective.  The  imicnun  meiu- 
bniiitny  whcri'ViT  visible,  are  tuniefietl,  |Kde,  dr>'.  and  flastic  KIucous 
polypi  in  tin,  nasiipharj'nx  arc  not  nncommun.  The  Imiifne  istlirrki  ikhI 
and,  with  the  inliltratCMl  condition  of  the  buccal,  pharyngeal,  and  laryn- 
geal mucous  membranes,  explains  the  nnifflc<l  voice  and  difficuliy  of 
BWalldwing. 

The  intelMital  date  in  myxedema  is  uniformly  marked  by  ajiathelio 
enfeeblcment,  and  n'rebral  torjH^r  showhs  itK.'lf  in  isluggisb  mentation, 
del'eclive  memon,'.  slow  spi-ech,  and  Iclhofgie  movements.     Myxi-dcmio 
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patients  are  usually  indolent  both  mentally  and  physically,  and  are 
irritable  and  somnolent.  Some  cases  show  nocturnal  insomnia  and  are 
troubled  by  disturbing  dreams.  The  sluggishness  of  movement  and 
the  clumsiness  of  the  hands  and  feet  are  due  to  the  cerebral  torpor  and 
the  local  thickenings.  These  patients  have  no  muscular  energy  and  are 
promptly  fatigued  on  the  slightest  continuous  effort,  but  there  is  no 
palsy. 

The  thyroid  in  the  great  majority  of  cases  can  not  be  detected  by 
palpation.  There  may  be  a  history  of  its  former  presence  or  actual 
enlargement,  and  even  a  goitrous  condition  may  persist.  In  some  m- 
stances  exophthalmic  goiter  has  preceded  myxedema  and  they  have  also 
been  found  associated,  but  Graves'  disease  does  not  follow  myxedema. 

Less  prominent  and  constant  conditions  in  myxedema  are :  cardiac 
weakness,  irregular  pulse,  hemorrhages  (especially  metrorrhagia),  a  sub- 
nonnal  temi>erature,  loss  of  teeth,  habitual  constipation,  and  occasionally 
albuminuria  in  advanced  cases.  The  patients  complain  of  headaches, 
vertigo,  throbbing  in  the  ears,  and  particularly  ami  almost  constantly  of 
a  sensation  of  cold.  Sensations  objectively,  motor  conditions,  and  the 
reflexes  are  normal. 

Usually  insidious  in  onsety  the  disease  runs  a  slow,  tardy,  progressive 
course.  Remissions  of  longer  or  shorter  duration  may  occur,  as  in 
summer,  or  by  removal  to  a  warm  climate,  and  pregnancy  sometimes 
has  a  similar  retarding  effect.  The  general  tendency  is  toward 
cachectic  helplessness  and  death  by  marasmus.  In  the  very  last  stages 
the  tumefaction  may  disappear.  Pulmonar}'^  complications,  especially 
tuberculosis,  are  common,  and  cardiac  asthenia  may  strike  the  final 
note.  Fortunately,  treatment  is  now  equal  to  the  requirements  of  these 
otherwise  hopeless  cases. 

Operative  myxedema  is  usually  the  result  of  the  total  extirj^tion 
of  the  thvroid,  wiiich  it  follows  in  from  three  to  six  months.  Removal 
of  a  part  of  the  thyroid,  the  remainder  being  completely  disabled, — by 
cystic  disease,  for  instance, — results  in  myxedema.  This  is  initiated  by 
lassitude,  physical  enfeeblement,  sensations  of  cold,  heaviness  in  the 
limbs,  sluggish  and  clumsy  movements.  Shortly  the  integument  tume- 
fies and  becomes  discoloreil,  the  hair  falls,  and  cutaneous  functions  lag. 
The  cerebral  torpor  follows  and  myxedema  is  fully  established.  Tetany 
may  also  develop,  due,  awording  to  Murray,^  to  the  loss  of  the  parathy- 
roid bodies,  which  in  man  are  sometimes  included  in  the  lobes  of  the 
thyroid.  The  relation  of  the  parathyroids  to  tetany  and  their  control 
of  the  calcium  metabolism  is  definitely  established  by  McCallum  and 
Voegtlin.^  The  course  is  usually  progressive,  but  is  more  subje<it  to 
remissions  than  in  the  spontaneous  variety.  Other  cases  improve, 
owing  to  the  compensatory  action  of  unremoved  portions  of  the  gland, 
or  to  the  deveh)pment  of  accessory  thyroids,  or  through  ihe  vicarious 
activity  of  otlier  glandular  structures.  The  gravity  of  operative  myx- 
edema is  great  in  proportion  as  the  patient  is  young.  Occurring  in 
childhood,  or  at  any  j)eriod  before  adult  life,  it  retards  or  completely 
checks  growth,  and  produces  a  persistent  infantilism  or  a  myxedematous 
idiocy.     It  is,  however,  completely  amenable  to  the  thyroid  tn^atment. 

1  *•  Br.  Med.  Jour.,"  Mar.  18, 1899.         2  "Johns  Hopkins  IIosp.  Bull.,"  March,  19()8. 
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Congenital  myxedema,  mjrzedematous  idiocy,  or  sporadic 
cretinism  is  asually  first  noticed  at  about  one  year  of  age,  or  upon 
weaning,  and  thereafter  presents  all  the  clmnioteristics  of  adult  niyx- 
edcnia,  excepting  that  the  mental  faculties  never  develop  and  physical 
growth  is  retarded  to  the  last  degree.  It  is  frequently  congenital,  and 
Horsley  has  found  it  id  a  dead-born  fetus.  It  is  encountered  in  the 
ofiTspring  of  degenerate,  alcoholic,  or  |>hthisical  parents.  At  twentv  years 
of  age  these  cretinoid  i<liots  may  be  of  little  more  than  two  feet  of 
stature.  The  relatively  normal  size  of  tlie  head  contrasts  with  the 
dwarfish  body.     The  skull  is  full  behind,   contracted  and  narrow   in 


front,  often  with  jicrsisteiit  fontanel.  Tlie  flulihy,  tliickonwl  features  ; 
snid>l>e<l  nose,  ihii'k  lijts,  drooping  oyflids,  nioiitli  ii{;;i[''  I'lHi'ifT.  hypcr- 
tniphic  tongue,  and  drooling  saliva  nuike  up  a  |>efuliarly  repulsive 
apiK'iirauce.  Add,  now,  the  short,  often  lipmiatnus,  neck  ;  a  protubcniiit 
alMlonicii,  often  showing  inguinal  and  unihilii-al  ruptures;  :i  deviating 
spine,  rudimcniury  gtiiitals,  and  dwarti^h,  eriHiked  Uinlis,  and  it  is  ini- 
{tossible  t"  inuigine  a  les-s  huinau-li>iikin>;  oiijecl  wiih  hinuau  attributes. 
ii|Kirsc  hair,  ecKi-ina,  and  an  iuHllnited,  inactive  skin  are  conuuouly 
pres<.'nt.  The  thyroid  is  absent.  Idiots  mentally,  they  can  ordinarily 
e.^en-i.-^'  a  little  allentlon  and  even  show  some  aflecticni.  In  sonu'  in- 
stances ihey  assist  themselves  in  eating  and  dii'ssing.  They  never 
leani  to  speak,  and  never  show  signs  ol'  ]>uln'-cen<'e.  Often  evi>n  ihe 
fiivt  dentition  is  cxircincly  defective.  On  ih.'  oth.T  liaud,  tliey  lack 
the  dcstructiveness.  ni>isiriess,  tic-'.  .-oriviilsiLiK.  .miinisni.  l.idaneiiig  and 
motor  ilisturhaiiees  so  comnion  in  idiiM-v  fi-oin  cerebi-.it  lesion.  These 
linforlunnle  ert'silurcs  inav  attain  tliirtv  or  fortv  vcars  of  agi',  and 
usually  die  of  pidin..nary  ■cneoruilauts  ' 

The  disease  is  :dsii  :inienahlc  in  >..iiie  degn^e  to  the  thyroid  treatment. 

Cretinism  is  a  term  '>t'  ancient  lineage  and  honorc<l  usage,  but  <'f 
somewhat  unwrtain  detinition.      It  has  Ihtu  applied  to  the  g<iitrous  and 
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feeble-minded  natives  of  localities  where  goiter  is  endemic.  Certain 
valleys  in  France,  Spain,  Italy,  and  Switzerland,  and  some  parts 
of  Great  BHiain,  Sweden,  and  of  other  countries  widely  scattered 
over  tlie  globe  present  endemic  conditions  that  predis|X)se  to  goit- 
rous enlargements.  Such  an  endemic  has  been  noted  in  Minnesota 
and  Ontario.  A  few  definite  facts  are  the  results  of  observations 
extending  over  generations  in  some  of  these  communities.  The  off- 
spring of  two  goitrous  parents,  according  to  Kocher,  is  invariably  a 
cretin,  who  may  or  may  not  be  goitrous,  but  is  myxedematous.  A 
non-goitrous  cretin  invariably  has  goitrous  antecedents  and  is  indistin- 
guishable from  the  myxedematous  idiot  or  sjioradic  cretin,  the  condition 
also  being  congenital.  In  the  goitrous  cretins  the  thyroid  disease  may 
apptor  at  any  period  of  life,  and  acts  then,  exactly  as  does  spontaneous 
myxedema  or  operative  myxedema,  to  stunt  growth  and  stop  mental 
development.  The  goitrous  cretin  is  usually  also  myxedematous  and 
may  present  any  degree  of  mental  imimirment,  from  mere  simple- 
mindedness  to  abject  brutishness.  The  distribution  of  endemic  cretinism 
is  identical  with  that  of  endemic  goitrous  disease,  and  Kocher  believes 
this  to  be  due  to  organic  infections  through  the  water-supplies. 

The  only  <listinction  between  endemic  cretins  and  other  myxedemic 
patients  is  the  goitrous  enlarge- 
ment. This  may  be  only  a  diifer- 
ence  of  d^ree,  because  the  cystic 
d^;eneration  and  interstitial  hy- 
pertrophy at  the  bottom  of  tlie 
goitnius  eulai^'raent  of  the  thy- 
roid is  destructive  in  character 
and  efleet.  It  is  easily  ctmceiv- 
able  that  myxedema  and  mental 
disturl>ances  will  be  developed 
proportionately  to  the  lack  of 
functionally  active  thyroid.  When 
the  thyroid  is  entirely  wanting,  as 
in  the  non-goitrous  congenital 
cretin,  or  completely  destr(»yed  in 
some  goitrous  cretins,  the  myx- 
edema is  correspondingly  intense 
and  the  mental  dt^neration  pro- 
jwrtioiiately  develo])ed.  It  would 
seem,  therefore,  that  the  causes  at 
the  bottom  of  endemic  cretinism 
are  those  tliat  produce  endemic 
goitrous  disease,  to  which  the  en'-  Fig.  i 
tinoid  state  is  secondary.  These 
arc  not  well  uudenitoocl,  but  usu- 
ally the  soil,  drinking-water,  and  atmo 
countable. 

iDfantilism  and  Hyzedematous  Retardation. — Occupying  a 
mid<lle  gnmud  lielwicn  niyxedemaloiis  idiocy  and  actpiircd  uiyxedeuTa 
there  an-  nunu'nms  eases  showing  slight  cutaneous  tumefitction,  R'tarded 


l>heric  conditions  are  held  ac- 


514  NEUROSES. 

mental  development,  and  diniiuiiibed  growth.  These  patients  retain 
their  chiMi&hn^s  both  in  mental  attrilmtes  and  physical  conformation. 
Perhiqw  here  belong  some  of  the  idiots  oIosmhI  as  Mongolian  by  the 
EngllUi,  and  some  of  the  infanta  ariearri  of  the  French.  In  at  least 
one  well-marked  instance  Brissaud  found  the  thyniid  body  scarcely 
perceptible.  At  the  age  of  ten  numerous  and  lai^  cer%'ical  glands 
had  been  removed  with  probable  resulting  damage  to  the  thyroid. 
Thereafter  the  physical,  genital,  and  mental  growth  of  the  lad  had 
remained  stationary,  Schmidt '  has  treated  three  cases  of  this  sort  in 
which  growth  was  retarded,  by  the  administration  of  thyroids,  with 
immediate  improvement. 

Etiology. — If  we  look  upon  myxedema  as  the  manifestation  of 
defective  thyroidation,  its  causes  are  those  of  disease  or  absence  of  the 
thyroid  body.  In  some  cases  it  is  a  (eratoloffical  defect ;  in  others  it  is 
the  result  of  a  thjp-oidiiut  which  may  be  dependent  on  infectious  processes, 

- as   the   infectious   fevers,    rheumatism,   etc.;    in 

others  it  is  cystic  degeneralUm;  in  others  the 
result  of  trauma  or  surgical  ertirpation.  Taking 
all  causes  of  myxedema  together,  there  is  a  pre- 
ponderance of /«iMz/«t  which  reaches  large  propor- 
tions in  the  spontaneous  adult  varieties.  It  is 
probable  that  the  close  relation  of  the  thyroid 
and  uterine  functions  is  at  the  bottom  of  this 
feet.  It  is  only  necessary  to  mention  the  in-j 
creased  size  of  the  thyroid  in  pregnancy,  its  fre- 
quent enlargement  in  pubescent  girls,  its  usuaL 
congestion  in  some  women  during  menstruation, 
and  itfi  final  retraction  at  the  menopause.  Ji!ry~ 
sipebix  of  the  ueck  and  head  and  ityphUiB  of  the 
thyniid  gland  biivc  induced  myxedema. 

Regarding   the    manner   in    which    defective 
thyroidation    aficcts  the    tn»]»liic  a])paratus    and 
induces  the  mu<'<iid  dcjvosits,  two  general  }>nints 
of  view  depending  ujmhi  opposite  physiological 
hv|x>theses  arc  maintained.     As  vet  all  is  theory. 
Aiany,  with  SchitT,  bdicvc  that  the  normal  thy- 
roid  elaboRites  s<ime  substance  indisixiiKiblc  to 
the  pn»[H'r  action  of    the  nervous  system.      This 
snbstjincc,  however,  has  never  boeii  isolatctl   nor 
its  ehametcristirs  dctcrmini-d.    Others,  with  Hors- 
Icy,  conceive  that  the  thynml  tnuisibrms  the  mu- 
riniiid  elcuu'Uts  of  the  l)loi«i  into  ntili»il>h'  metii- 
lH>lic  constituents,    or,  as  a  mcHlificution  of  this 
i<lca,  that  the  thyroid  eliminates  c<Ttain    harmful 
elements  from  llie  MimmI.    The  IiIimkI  in  myxedema 
(■•u-iiifBiiiMi.'iii.y-i''>ii'>lMo^     is  |>oi>r  in  oxygen  and  the  urine  is  of  an  inenused 
iwn  T™r>„i,i  ,Bm...i,i|.         toxicity.      IJtith  <if  tli.^H-  conditions  arc  fjiviirably 
ni<Hlitii-d,  as  is  the  myxedematous    slate,  by   tlie 
adniinislratioii  of  thyroids.     It  now  is  dctcrmineti   that  the  thyroid 
'  "  Till' raj *utiscbc  Wodu-ii.,"  .Nov.,  ISS'ti. 
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gland  IS  essential  to  life  and  to  the  proper  neurotrophic  balance.  That 
it  is  essentially  secretory  is  proved  by  its  embryonal  duct  in  man  open- 
ing at  the  root  of  the  tongue  and  its  active  connection  with  alimentary 
processes  in  the  lower  orders. 

Morbid  Anatomy. — The  primal  lesion  of  myxedema  is  located  in 
the  thyroid.  In  myxedematous  idiocy  the  gland  is  either  wanting,  rudi- 
mentary, or  atrophic.  In  acquired  myxedema  it  is  atrophic,  yellowish 
white,  and  fibrous.  At  first  there  appears  to  be  an  embryonal  vesicular 
infiltration,  with  epithelial  proliferation.  Later,  fibrous  changes  pre- 
dominate, and  finally  complete  sclerosis  is  presented.  This  practically 
constitutes  a  parenchymatous  and  interstitial  thyroiditis.  Murray,  how- 
ever, believes  that  atrophy  of  glandular  tissue  is  the  first  step,  due 
probably  to  the  action  of  some  toxic  agent,  and  that  the  increase  of 
fibrous  tissue  is  a  replacement-fibrosis.  The  cystic  degeneration  of 
cretinoid  goiter  reaches  the  same  results  by  its  destructive  action  upon 
the  glandular  parenchyma. 

The  subcutaneous  cellular  tissues  are  infiltrated  with  a  gelatinous, 
mucinoid  substance  and  the  fatty  pannieulus  is  much  increased.  Through- 
out the  organism  there  is  a  tendency  to  fibrous  proliferation  which 
especially  affects  glandular  organs,  as  those  of  the  skin  and  the  kidneys. 
Mucin  has  also  been  found  in  the  blood  and  in  all  the  tissues  of  the 
body.  The  pituitary  gland  and  the  thymus  are  frequently  enlarged, 
apparently  for  the  purpose  of  compensation.  The  nervous  system  pre- 
sents no  changes  that  are  uniform  or  significant.  Central  hyperemia 
and  tumefaction  of  the  nerve-cells  have  been  noted  by  Kogowitch. 

Treatment. — ^The  treatment  of  myxedema  furnishes  one  of  the 
most  brilliant  chapters  in  medicine.  It  was  observed  that  in  animals 
and  man  myxedema  did  not  follow  partial  ablation  of  the  thyroid,  and 
Schiif  found  that  a  portion  of  the  gland  subcutaneously  or  intraperitoneally 
implanted  prevented  the  myxedematous  state  in  animals  subsequently  thy- 
roidectomized.  Horsley  suggested  the  same  procedure  in  man,  and  it 
was  carried  into  effect  by  Kocher,  Lannelongue,  Bircher,  and  others  with 
favorable  results.  When  the  thyroid  graft  was  successful,  myxedema 
was  temporarily  checked.  Murray  first  used  subcutaneous  injections  of 
thyroid  extracts  or  emulsions  with  better  and  more  persistent  results,  and 
a  series  of  cures  were  reiK)rted  by  this  method  in  the  hands  of  numerous 
observers.  Howitz,  of  Copenhagen,  followed  shortly  and  independently 
by  Mackenzie  and  Fox  in  England,  and  then  by  a  host  of  physicians  the 
world  over,  fed  myxedemic  patients  with  thyroids  raw,  partially  cooked, 
or  desicciited.  The  results  were  almost  uniformly  good.  The  pro- 
cedure is  perfectly  justified  not  only  by  clinical  results,  but  by  the  fact 
that  in  lower  animals  and  in  the  human  embrj'o  the  thyroid  gland  fur- 
nishes a  secretion  to  the  alimentary  canal  by  a  duct  opening  at  the  fora- 
men cecum  on  the  base  of  the  tongue.  The  sheep's  thyroid  is  habitually 
employed  and  is  now  an  article  of  commerce  in  the  form  of  various 
powders  and  tablets.  The  equivalent  of  one-half  a  sheep's  thyroid  may 
be  administered  dailv,  and  if  well  tolerated,  increased  to  a  full  thvroid  or 
more.  If  prompt  action  is  secured,  it  may  be  reduced,  and  if  difficulties 
arise,  it  must  be  discontinuwl  and  resumed  with  c^aution.  The  exhibition 
of  thyroids  is  followed  in  a  day  or  two  by  a  return  of  the  temperature  to 
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the  normal  standard^  which  it  may  even  exceed  by  a  degree  or  two ;  the 
pulse  becomes  more  rapid,  the  urine  increases  in  volume,  the  pigmentary 
infiltration  diminishes,  the  fatty  deposits  melt  away,  and  the  patient 
becomes  more  animated  and  cheerful.  Four  to  eight  weeks  may  show 
a  marvelous  change.  The  skin  becomes  softened  and  moist,  the  hair 
and  nails  are  better  nourished,  and  the  normal  state  of  the  patient  is 
shortly  attained.  To  maintain  the  cure,  thyroid  feeding  must  be  main- 
tained. If  the  treatment  is  discontinued,  the  patient  promptly  relapses. 
The  equivalent  of  one  thyroid  a  week  is  usually  sufficient  for  the  pur- 
pose, and  cases  are  now  on  record  in  which  several  years  have  been 
passed  in  apparent  health  and  vigor  under  this  regime. 

The  treatment  is  attended  by  considerable  danger,  and  in  some  in- 
stances it  has  been  followed  by  fatal  results.  Headaches,  pains  in  the 
bowels,  diarrhea,  neuralgia,  insomnia,  malaise,  and  nervous  excitement 
are  some  of  the  unpleasant  symptoms  which  should  promptly  lead  to  a 
reduction  of  the  dose  or  to  the  temporary  interruption  of  tlie  treatment 
When  the  terminal  cachexia  of  myxedema  has  appeared,  this  treatment 
is  hazardous,  but  nothing  else  can  possibly  rescue  the  patient,  and  in 
some  such  cases  it  has  done  so.  In  children,  especially  in  myxedema- 
tous idiots  with  rachitic  deformities,  thyroids  tend  to  produce  a  soften- 
ing of  the  bones  tliat  may  greatly  exaggerate  the  osseous  distortions. 
Parker  1  and  others  have  met  with  this  complication,  and  have  recom- 
mended that  such  cases  be  treated  in  bed,  and  the  weight  kept  off  the  legs. 

In  acquired  or  operative  myxedema  thyroid  feeding  may  be  consid- 
ered established  as  a  curative  treatment.  In  cases  of  myxedematous 
retardation  its  results  appear  equally  brilliant.  In  sporadic  cretinism  it 
is  capable  of  producing  the  most  marvelous  improvement,  which  is  com- 
plete in  pro[)ortion  as  it  is  adopted  early  in  life.  In  endemic  cretinism 
its  effects  are  beneficial,  but  as  yet  its  proper  value  is  not  established. 

The  action  of  thyroidin,  a  chemicid  coiniiound  isolated  by  Bauniann,^ 
is  practically  the  siune  as  that  of  the  various  i)reparations  of  the  gland, 
but  is  less  likely  to  be  attended  by  the  accidents  of  ptoniain  poisoning. 
Against  the  tetany  that  sometimes  follows  removal  of  the  thyroid,  it  is 
less  efficient  than  the  thyroids  themselves. 

EXOPHTHALMIC  GOITER. 

Exoplithalinie  goiter,  otherwise  known  as  Graves^  di^feaaey  Base- 
dow's disease,  card iothi/ raid  exophthalmos,  and  drama  exophUialmicii, 
presents,  in  most  respects,  a  complete  contrast  to  myxedema,  but  also 
shows  some  analotrous  features.  We  have  considered  myxedema  as 
due  to  defcetiye  tlivmidation,  and  we  mav,  at  least  tentatively,  look 
U|X)n  (iraves'  disease  as  the  manifestation  of  excessive  or  |x^rverted  thy- 
roid activity,  or  of  both.  The  disease  is  manifest  by  tlie  three  so-called 
canlinal  symptoms  of  rapid  heart,  enlarged  thyroid,  and  prominent  eye- 
balls. To  this  must  be  addcnl  a  fine  tremor,  mental  irritability,  and 
muscular  weakness,  which  an*  equally  common.  Further,  nearly  every 
function  of  orgjuiic  life  may  be  disturbed.  Fhijani,  in  Italy,  deserilnxl 
the  condition  in  1802.  and  Parry,  in  England,  in  1825.  (iraves  taught 
it  as  a  disease  entity  in  1835,  and  published  it  as  such  in  1843  ;  mean- 

>  "Brit.  Med.  Jour.,"  Jul/,  1H96.  *  Notkin,  '•  Wien.  kliu.  Woch.,"  Oct.  22,  1896. 
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while  Basedow,  in  Germany,  had  independently  written  of  it  in  1 840.  This 
serves  to  explain  the  various  names  applied  to  it  in  different  countries. 

Etiology. — ^Graves'  disease  belongs  to  the  reproductive  period  of  life, 
being  rare  before  puberty  and  after  the  menopause.  Barret  *  was  able 
to  collect  only  42  cases  in  children  below  the  age  of  fifteen,  the  youngest 
being  four  and  a  half.  In  children  the  disease  is  more  acute  and  rapid 
in  its  course  and  development  than  in  adults.'  It  affects /emafes  five  or 
six  times  as  frequently  as  males.  A  neuropathic  heredity  is  commonly 
encountered.  Pubescence  in  girls,  menstrual  diflBculties,  chlorosis,  and 
all  debilitating  conditions  act  as  predisposants.  In  exceptional  instances 
Graves'  disease  seems  to  be  due  to  certain  intranasal  and  intra-abdominal 
conditions.  As  exciting  causes  may  be  mentioned  emotional  and  mental 
shocks,  especially  profound  and  protracted  anxiety  and  griefy  but  fre- 
quently cases  attributed  to  such  causes  can  be  traced  back  of  them.  In 
such  instances  the  mental  strain  may  serve  to  precipitate  the  more  promi- 
nent symptoms  of  the  disease.  Pregnancy  may  seem  to  excite  the  dis- 
ease. Occurring  during  its  course,  the  disease  is  sometimes  apparently 
modified  for  the  better,  but,  on  the  other  hand,  may  be  aggravated. 
After  delivery  there  is  frequently  distinct  improvement.  Graves'  disease 
is  often  associated  with  other  neuroses,  such  as  chorea,  hysteria,  and 
epilepsy.  It  is  observed  sometimes  with  tabes,  and  the  mental  disturb- 
ance not  infrequently  reaches  into  the  field  of  insanity.  A  family  type ' 
is  sometimes  encountered,  affecting  several  or  all  offspring  of  parents 
who  may  show  no  abnormality.  A  special  but  rare  association  of 
Graves'  disease  is  with  tetany,  scleroderma,  myxedema,  and  acromegaly, 
all  of  which  are  closely  allied  through  relation  to  the  thyroid  body. 

Numerous  theories  as  to  its  pathogenesis  have  been  entertained. 
Graves  considered  it  a  disease  of  the  heart.  Marshall,  Taylor,  and  Piorry 
attributed  it  to  mechanical  compression  of  the  cervical  vessels  and  nerves. 
After  the  exj)erinicnts  of  Claude  Bernard  upon  the  cervical  sympathetic, 
lesions  of  this  portion  of  the  nervous  apparatus  were  believed  to  be  at 
the  bottom  of  exophthalmic  goiter.  Following  Charcot,  the  disease  was 
by  many  considered  a  pure  neurosis  similar  to  hysteria.  At  prasent  there 
are  two  general  theories  in  the  field.  One  incriminates  the  medulla, 
the  other,  the  thyroid.  Pointing  to  the  bulbar  origin  of  the  disease  is 
the  association  of  cardiac,  vasomotor,  secretory,  and  thermic  disturb- 
ances, to  which,  in  various  rare  cases,  palsies  of  cranial  nerves,  pro- 
ducing ophthalmoplegia,  facial  palsy,  trigeminal  neuralgia,  and  auditory 
disturbance  are  added.  In  certain  cases  bulbar  hemorrhage,  atrophy  of 
the  restiform  bodies,  and  degeneration  of  the  solitiiry  bundles  have  been 
found,  and  the  association  with  tabes  argues  the  same  cause.  Fclehne  and 
Dardufi,  by  ex|>erimental  lesions  of  the  rt»stiform  bodies,  have  produced 
the  major  symptoms  of  exophthalmic  goiter.  As  a  rule,  however,  the 
bulb  is  not  structurally  affected,  and  the  diverse  conditions  cit<»d  are  as 
likely  to  be  effect  as  cause. 

Following  Johnston  there  are  many  who  believe  that  overactivity  of 
the  thyix)id  gland,  causing  a  hyperthyroidation,  explains  the  genesis  of 

»  "Jour,  de  M^d,"  Julv  10,  1902. 

'  Schkarine,  "(iazette  Medic."  (Russian),  1908,  Nos  1  and  2. 

•  Brower,  "  Chicago  Med.  Rec./'  1898 ;  Holmes,  "  Phila.  Med.  Jour.,"  June  11, 1898. 
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exophthalmic  goiter.  The  principal  facts  supj>orting  this  i)oint  of  view 
are  :  (1)  The  usual  changes  and  enlargement  of  the  thyroid ;  (2)  the  im- 
provement and  cures  resulting  upon  removal  of  a  portion  of  the  gland  ; 
(3)  the  symptoms  of  exophthalmic  goiter  induced  by  overdoses  of  thy- 
roids in  myxedematous  patients  and  normal  individuals ;  (4)  the  cases  in 
which  exophthalmic  goiter  has  eventuated  in  myxedema  through  de- 
generative changes  in  the  gland,  and  (5)  the  almost  absolute  contrast 
between  myxedema  and  Graves'  disease. 

Horsley,  who  has  given  most  constant  and  careful  attention  to  this 
subject  for  many  years,  and  to  whose  investigation  we  owe  much  of  our 
present  knowledge  regarding  the  functions  of  the  thyroid  body,  insists 
upon  the  changes  in  the  gland  and  its  secretion.  He  declares  that  "  ex- 
ophthalmic goiter  in  its  various  degrees  results  from  perversion  of  the 
function  of  the  thyroid  gland."  ^  It  has  been  found  by  many  observers 
that  the  use  of  thyroids  in  Graves'  disease  often  intensifies  all  the  symp- 
toms, but  there  are  certain  cases  in  which  they  seem  to  cause  improve- 
ment. Is  it  not  reasonable  to  suppose  that  when  the  gland  is  simply  or 
mainly  overacting  their  administration  increases  the  hyperthyroidation, 
but  may  benefit  the  cases  that  by  perversion  of  thyroid  function  are  not 
supplied  with  a  normal  secretion?  Cunningham,^  on  experimental 
grounds,  reaches  with  Gley  the  conclusion  that  the  majority  of  symptoms 
in  Graves'  disease  may  be  plausibly  explained  by  the  hypothesis  of 
deficient  thyroid  activity.  This  Kocher,  on  very  logical  grounds,  entirely 
denies.  ^  The  question  of  the  relation  of  thyroid  action  to  the  functions 
of  the  nervous  system  has  been  already  outlined  in  the  description  of 
myxedema  (see  p.  514). 

Accepting  the  thyroid  theory,  we  are  still  confronted  with  the  initial 
question  as  to  why  the  thyroid  function  is  primarily  disturbed.  Some 
have  attributed  this  to  infection  setting  up  a  thyroiditis,  and  point  to 
the  frequent  history  of  antecedent  infectious  fevers,  etc.  Others  accuse 
the  neuropathic  hennlity  or  constitution.  The  real  cause  still  escaj)os 
us.  The  intimate  relation  of  thyroid  and  uterine  functions  (see  p.  514) 
and  the  usual  occurrence  of  exophthalmic  goiter  during  reproductive 
life  are  of  interest. 

Morbid  Anatomy. — The  autopsical  findings  in  exophthalmic  goiter 
are  inconstant  and  variable.  The  hewt  is  often  dilated  ;  the  sometimes 
thickened  walls  may  present  fatty  degeneration.  The  valves  are  dis- 
eased only  as  accidental  concomitants.  The  tlii/roid  body  may  present 
any  goitrous  variation  from  simple  congestion  to  the  most  destructive 
lesions.  Usually  the  lobes  are  unequally  enlargcnl,  firm  to  the  touch, 
and  present  a  reddish,  pulpy  aspect.  Colloid  defeneration  in  places  is 
not  uneonunon  and  may  result  in  cystic  formation.  The  vessels  are 
thickened,  dilated,  and,  in  chronic  cases,  atheromatous.  There  is  a  pro- 
liferation of  connective  tissue  throughout  the  gland  whieh  may  reach  a 
sclerotic  degree.  The  acini  of  the  gland  become  dilated  ;  the  colloid 
material  disiip|K»ars,  leaving  a  gramilar  debris  ;  the  secretion  becomes 
thin  and  watery,  the  epithelium  more  or  less  disintegrated.  The  ihifmns 
is  often   pei'sistent    and   enlarged,   showing   increased  vascularity   and 
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an  attempt  at  compensatory  or  perhaps  at  antagonistic  activity.  Capelle 
found  it  enlarged  in  80  per  cent,  of  60  fatal  cases,  and  Ord  and  Mackenzie 
assert  that  it  was  enlarged  in  all  cases  examined  by  them.  The  orbital 
cavity  is  often  normal,  but  as  frequently  presents  some  fatty  proliferation, 
and  almost  always  the  evidence  of  a  continuous  retrobulbar  congestion. 

On  the  part  of  the  nervous  system  the  alterations  in  the  cervical  sym- 
pathetic ganglia,  described  in  early  accounts,  are  not  found.  Changes 
attributable  only  to  the  cachectic  state  are  detected.  In  the  bulb  and 
spinal  cord  vascular  degeneration  has  been  encountered,  with  occasional 
small  hemorrhages  and  dilatations.  Atrophy  of  the  restiform  bodies 
and  of  the  solitary  bundles  has  been  noted  once  or  twice,  as  has  atrophy 
of  the  ascending  root  of  the  trifacial.  The  associated  lesions  of  tabes 
are  more  frequent. 

The  muscles,  acconling  to  Askanzy,^  show  fatty  infiltration,  usually 
distinct  to  the  naked  eye.  The  fat  globules  are  seen  microscopically  in 
long  rows  in  the  muscle-fibers,  which  also  show  increased,  sometimes 
degenerated  nuclei. 

Symptoms. — The  onset  of  exophthalmic  goiter  is  frequently  in- 
sidious, and  the  patient  can  scarcely  say  when  it  began.  In  other  in- 
stances the  major  symptoms  appear  within  a  few  days  or  even  within 
a  few  hours,  following  some  inciting  shock,  but  it  is  always  allowable 
to  suppose  that  unobserved  minor  manifestations  had  been  previously 
present.  Such  fact  can  frequently  be  elicited  by  judicious  inquiry. 
Cardiac  palpitation,  nervousness,  irritability,  and  unaccountable  fatigue 
are  often  felt  for  months  before  the  more  prominent  symptoms  are  declared. 

Cardiovascular  Features. — ^The  cardiajc  disturbance  usually  is  the 
first  of  the  triad  of  cardinal  symptoms  to  appear.  The  pulse  becomes 
rapid,  and  ordinarily  reaches  120  a  minute,  unless  the  patient  is 
reclining  and  at  perfect  rest,  when  it  may  drop  to  90,  but  never  reaches 
normal  during  the  activity  of  the  disease.  A  rate  of  150  or  even  200 
is  not  very  rare.  Of  the  three  major  symptoms  a  rapid  pulse  may 
alone  exist,  and,  taken  with  several  other  and  minor  symptoms,  may 
suffice  for  a  diagnosis.  It  is  the  only  essential  symptom.  Ordinarily 
regular,  the  rhythm  of  the  heart-beat  in  some  cases  is  greatly  disturbed. 
The  heart  acts  in  the  most  tumultuous,  irregular  manner,  and  its  in- 
competence is  shown  by  vertigo,  cyanosis,  and  pn^cordial  distress.  Pal- 
pitation and  cardiac  throbbing  are  experienced  by  most  patients,  and 
may  be  occasioned  by  the  slightest  physical  or  mental  distress.  At  such 
times  the  breast,  neck,  and  face  are  frequently  suffused,  and  hot  waves, 
with  violent  blushes,  may  sweep  over  the  upper  part  of  the  chest,  neck, 
and  face.  At  first,  and  sometimes  throughout  the  disease,  the  stetho- 
sco}>e  reveals  notiiing  but  the  tachycardia  and  violent  systole.  Func- 
tional systolic  bruits  and  anemic  murmurs  are  not  infrequent.  Organic 
valvular  disease  is  practically  an  accidental  complication.  An  apparent 
hypertrophy  is  really  due  to  dilatation  and  to  the  enlarged  area  over 
which  the  a|>ex-beat  extends  by  its  increased  violence.  In  late  cachectic 
stages  the  dilatation,  with  degeneration  in  the  heart-muscle,  becomes 
physically  apparent  and  threateningly  prominent.     Grocco^  finds  that 
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dilatatiuD  is  always  present  during  attacks  of  tachycardia,  tliat  there  is 
an  intimate  relation  between  the  amount  of  dilatation  and  the  general 
asthenia,  and  that  intense  but  transitory  changes  in  the  sounds  and  shape 
of  the  heart  are  marked  features  of  the  disease. 

The  entire  circulatory  system  is  aflecled.  This  is  most  manifest  in 
the  aortic  branches,  especially  in  the  cervical  arteries,  and  is  seen  in  the 
temporal  and  retinal  arteries  and  veins.  It  is  less  well  marked  in  the 
extremities,  but  Grerhardt '  has  noted  it  in  the  palmar  arches  and  in  the 
cnirals.  He  also  calls  attention  to  the  presence  of  capillary  pulsation 
in  the  spleen  and  liver  and  kidneys.  In  cases  of  long  standing,  vascular 
dilatation  is  produced  and  the  veins  themselves  become  fibrous  and 
arterialized.  The  blood  shows  mainly  the  alterations  of  a  simple  anemia, 
but  without  increase  of  the  total  number  of  white  cells  the  lymphocytes 
frequently  are  increased  even  to  60  or  70  per  cent.,  and  30  per  cent,  is 
very  common  (Kocher). 

The  gK>iter  may  appear  at  any  period  of  the  disease  or  may  never 
develop.  In  some  instances  it  is  of  insidious  growth,  and  the  ]>atient's 
attention  is  only  incidentally  called  to  it  by  tightness  of  the  ordinary 
neckwear.  In  other  instances  it  is  of  sudden  development,  or  may  ad- 
vance in  size  at  intervals,  or  advance  and  recede  repeatedly.  In  any 
case  it  rarely  attains  very  large  proportions,  and  practically  never  inter- 
feres mechanically  with  respiration.  It  is  nsnally  asymmetrical,  the  right 
lobe  commonly  being  most  affected.  The  swelling  may  be  confined  to 
one  lobe,  usually  the  right,  or  it  may  involve  the  isthmus  alone.  The 
tumor  usually  offers  considerable  resistance  to  palpation,  and  a  pulsatile 
thrill  is  frequently  to  be  detected.  In  some  instances  nodules,  indic- 
ative of  parenchymatous  clianges,  can  be  made  out.  Auscultation  over 
the  enlarged  thyroid  readily  detects  in  most  cases  a 
bruit  synchronous  with  the  pulse,  and  the  tumor  can 
ol'leii  be  seen  to  ex])and  with  everj'  systolic  imptili-e. 
By  itianual  conipresninn  it  may  often  be  greatly  re- 
ducetl  in  size  tor  the  moment,  and  it  has  a  tendency 
to  fluctuate  in  volume  diiringtlie  progrens  of  the  (li.f- 
ease,  increasing  in  size  u|)on  the  occaMon  of  any 
{thyneal  or  mental  excitement.  In  late  canes,  through 
interi-titial  thickening  or  cystic  degeneration,  it  may 
give  a  sclerous  or  fluctuant  fW'lhig  to  tlw  tiiueli,  and 
(I'x's  not  then  recf<.le  niHni  the  cessation  of  the  malady. 
It  may  even  become  markc<lly  atrophic,  and  then 
Fi«  i^ji.-K-cirt  Id  myxitlcnia  gradually  devclo|>s, 
or.nB'  dtKui  Ocular  Conditions. — With  the  ap|»ear.nK'f   of 

exnpfitlialmos,  which  usually  ]>roniptly  follows  the 
goitrous  eulargeinciit,  the  famous  triad  of  syiu|)toms  is  complete,  II 
may  apj)ear  before  tlie  goiter  or  in  cases  that  never  show  thyroid  onlai^e- 
nient.  Both  eyes  commoidy  are  affecteil,  hut  at  first  usually  in  unequal 
(lcgre<>,  and  ex(«ptionally  but  one  is  prominent.  This  occurs  usually  in 
cases  in  which  only  one  loI>e  of  the  thyroid  is  enlat^l,  and  commonly 
on  the  siune  side.       The  prominent  eyclmlls  with  widc-<)jK'n  lids  give 
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an  expression  of  excited  fierceDess  and  fright  strangely  mingled,  and 
qnite  disconcerting  to  strangers.  The  ocular  protriision  varies  greatly 
in  amount  in  dilTerent  patients,  but  in  extreme  cases  has  caused  actual 
dblocation  of  the  eyeball.  Unless  it  exceed  a  moderate  amount  it  occa- 
sions no  inconvenience  and  may  even  escape  the  patient's  attention.  In 
a  more  prononnced  degree  the  exophthalmos  induces  some  difficulty  in 
ocular  movements  and  canrie^  octifar  fatigue.  When  exophthalmos  is 
well  marked,  a  distinct  bruit  has  been  heard  by  placing  a  stethoscope  on 
the  closed  lids.^  The  cornea  may  also  become  inflamed  from  inade- 
quate protection,  especially  at  ni^t  and  in  the  wind.  There  is  fre- 
quently an  increased  {acrimaiion,  which  may  occur  independently  of 
the  exophthalmos,  and  later  the  secretion  of  tears  may  be  defective. 
OonjundivUut  and  keratitis  may  arise  as  complications,  and  pa^foraiion 
by  ulceration  has  been  known. 

The  lids  are  usually  retracted  and  often  show  peculiar  and  important 
motor  difficulties.  Winking  is  infrequent,  but  in  occasional  instances  is 
rapidly  repeated  at  momentary  intervals.  Von  Graefe  noted  that  in 
looking  down  the  upper  lid  did  not  correspondingly  follow  the  move- 
ment of  the  ball  as  in  health.  This  sign  is  not  related  to  the  amount  of 
exophthalmos,  as  it  is  sometimes  founa  in  normal  individuals,  and  may 
be  absent  in  marked  cases 
of  Graves'  disease.  Stelhvag 
called  attention  to  the  usual 
widening  of  the  palpebral  fis- 
sure and  the  incomplete  closure 
of  the  lids  even  when  the  pa- 
tient thinks  the  eyes  are  firmly 
closed.  In  a  few  cases  Joffroy 
has  noted  a  similar  inactivity 
of  the  lower  lid  and  of  the 
frontalis  in  looking  upward, 
voiuntar;'  control  of  the  latter 
muscle  remaining  perfect.  The 
outline  of  the  pal|»el»nd  fissure  ^„-^.„  .„„„„„„ 

is  oflen    more   or    less  anindar,      Ihalmnsandlhclhyrolil  lumor^S  llii^pi-culli 
...  1  llncof  the  palpeljrnl  iipcnlnnand  the  nilure -.  .... 

losmg      Its      smooth       curves,     bruws  Bod  lower  lids  10  ucend  In  looking  upward. 
Mobius  has  called  attention  to 

a  difficulty  of  convergence  that  is  commonly  present.  Kocher'  consider^ 
a  sudden  retraction  of  the  upper  lid  when  the  patient  is  directed  to  look 
steadily  at  the  examiner  or  upward  a  very  early  and  persistent  symptom. 
In  exceptional  cases  an  external  ophthalmoplegia  has  been  seen.  Pare^ 
of  the  frontalis  or  of  the  entire  facial  nerve  or  involvement  of  the  sensory 
and  motor  portions  of  the  trifacial  has  been  noted.  Pigmentation  of  the 
fids  is  often  excessive.* 

Vhiim  is  usually  intact  and  the  pupUx  are  generally  normal,  but 
myopia  may  develop  on  extreme  pressure  from  exophthalmos.  Accord- 
ing to  Sainton  and  Rathery,*  the  pupils  may  be  affected  in  four  ways : 
(1 )  dilatation,  which  is  relatively  common  ;  (2)  contraction,  which  is  less 

1  Sanger  Brown,  penumnl  communication.  '  "Brit.  Med.  Jour.,"  June  2,  1906. 

■  Jellinek,  "  Wiener  kiln.  Woeh.,"  1904,  Nr.  43.      <  «  L'Encepliale,"  1908,  No.  7. 
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frequent;  (3)  inequalities,  which  are  rare;  and  (4)  dilatation,  later 
changing  to  contraction,  which  is  extremely  uncommon.  The  eye- 
grounds  show  no  abnormality  aside  from  retinal  congestion  and  dilated, 
sometimes  pulsating,  vessels.  Photophobia  and  brilliant  muscse  are 
attributable  to  the  retinal  congestion,  and  hallucinations  of  sight  may 
have  the  same  origin. 

Motor  Conditions. — Besides  the  motor  disturbances  of  the  eye  and 
its  appendages,  previously  indicated,  the  entire  musculature  is  affected 
with  such  marked  weakness  that  Charcot  was  led  to  describe  a  Base- 
dowian  paraplegia.  Muscular  asthenia  is  often  an  early  symptom.  The 
reflexes  may  be  diminished  and  the  legs  may  suddenly  give  way,  causing 
the  patients  to  fall  heavily.  Of  similar  origin  are  the  shallow  respiratoiy 
excursions  and  diminished  expansion  of  the  chest.  Cramps,  contractures, 
fleeting  tetanoid  conditions,  and  even  epileptiform  crises  have  been 
noted.  The  occasional  association  of  chorea,  epilepsy,  and  hysteria  has 
already  been  mentioned,  and  must  not  be  confounded  with  motor  dis- 
turbances due  to  Graves'  disease. 

An  almost  constant  symptom  in  Graves'  disease  is  Sifine  tremor  which 
is  as  significant  as  any  one  of  the  cardinal  triad.  It  is  of  variable 
intensity,  may  appear  only  at  intervals,  and  be  limited  to  the  head  and 
upper  extremities.  By  placing  the  finger-tips  on  the  head  when  the 
patient  is  sitting  or  standing,  the  examiner  will  be  aware  of  a  vibration, 
and  this  may  be  demonstrated  by  placing  a  long  feather  in  the  patient's 
hat.  It  usually  is  easily  seen  in  the  extended  hands,  especially  if  the 
fingers  be  spread  widely,  or  it  may  be  then  felt  by  grasping  the  patient's 
wrist.  In  some  cases  the  entire  trunk  is  affected,  and  in  standing,  the 
tremor  may  be  present  in  the  lower  extremities.  It  is  sometimes  dis- 
tressing to  the  patient,  but  oft^n  occasions  no  complaint,  and  must  be 
intelligently  sought.  The  rapidity  of  the  tremor  is  from  eight  to  ten 
oscillations  a  second. 

Secretory  and  Vasomotor  Features. — With  the  hot  waves  and 
morbid  blushing  that  have  already  been  noted  there  is  often  profuse 
perifpiration,  which  may  be  widely  distributed,  limited  to  one  side  of  the 
IkkIv,  or  most  abundant  on  the  hands  and  feet.  In  some  cases  it  necessi- 
tates  frequent  changes  of  underclothing.  Usually  it  is  attended  by  a 
feeling  of  almost  nnbewabie  heat,  and  these  j>atients  often  seek  cool 
rooms  even  in  winter  and  find  all  bc<l-eovering  intolerable.  The  bodily 
temperature  may  l)e  quite  normal,  but  in  rare  instances  an  elevation  of 
from  one  to  five  degrws  has  been  notetl,  and  in  the  terminal  cachexia  of 
fatal  rases  hyperpyrexia  is  commonly  encountered.  Hemorrhages  from 
the  uterus,  nose,  gums,  and  lips  are  not  infrequent.^  Polyuria^  especially 
perioilical  polyuria,  is  a  common  phenomenon,  and  gii/cosuria  is  sometimes 
encountereil.  Albuminuria,  however,  is  the  rule  at  some  period  of  the 
disciuse.  It  is  usually  intermittent  and  appears  when  the  other  manifes- 
tations of  the  disease  are  exaggerated,  as  if  due  to  the  hypervaseularity 
of  the  nuKlulla.  Edema  is  common,  but  peculiar  and  usually  circum- 
scrilKKl  ;  it  may  affect  tlie  upper  eyelids  and  has  a  preference  for  the 
outer  as|K'et  of  the  legs,  the  thighs,  and  the  abdomen.  The  infiltnition 
is  not  lH)ggy  and  does  not  pit  on  pressure,  l)ut  reminds  one  of  the  resi- 

»S.  Popofif,  "Neurol.  Ceiitmlbl.,"  April,  1900. 
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liency  of  myxedematous  swelling.     In  rare  instances  it  may  become 
generalized  and  does  so  in  those  cases  that  eventually  develop  myxedema. 

Mental  Disturbances. — From  the  b^inning,  and  often  for  a  long 
period  antecedent  to  the  appearance  of  cardiac  symptoms,  the  subjects 
of  Graves'  disease  present  a  considerable  menial  erethism.  There  is 
an  indefinable  and  tormenting  agitation,  marked  by  mental  and  motor 
restlessness  and  an  imperative  and  impulsive  tendency  to  be  doing. 
Their  emotions  are  too  readily  excited,  and  they  are  unusually  impres- 
sionable and  irritable,  reacting  in  an  exaggerated  manner  to  all  the  inci- 
dents of  daily  life.  In  more  pronoujaced  cases  they  become  voluble 
and  manifest  the  greatest  mobility  of  ideas,  without  persistent  concen- 
tration or  logical  order.  Their  affections  are  likely  to  undergo  modifi- 
cations, and  they  become  irascible,  fault-finding,  inconsiderate,  ungrate- 
ful, and  hard  to  live  with.  In  some  instances  this  disturbance  of 
mentation  carries  them  over  the  border  into  active  mania,  marked, 
perchance,  by  delusions  of  fear,  due  to  the  cardiac  symptoms  or  the 
sensations  of  heat.  Insomnia  is  often  added,  and  the  fitful  sleep  is 
disturbed  by  horrifying  dreams  that  are  likely  to  be  projected  into  the 
waking  moments  and  woven  into  delusions  which  are  usually  unsys- 
tematized, and  constantly  changing,  furnishing  the  analogue  of  the  motor 
restlessness.     Hallucinations  of  sight  and  hearing  are  not  uncommon. 

The  mental  perturbation  only  rarely  reaches  the  degree  of  actual 
mania,  and  then  is,  perhaps,  equally  dependent  upon  numerous  other 
causes  acting  in  a  neurotic  individual.  But  a  condition  of  abnormal 
mental  dimulation  is  characteristic  of  the  malady,  and  as  important  an 
index  as  any  of  the  cardinal  triad. 

The  skin  is  often  marked  by  abnoitnal  pigmentaiiony  which  may  be 
distributed  in  irregular  plaques  over  the  body,  face,  and  limbs,  or  in 
rare  instances  produces  zebra-like  markings  on  the  trunk.  In  certain 
cases  it  much  resembles  the  bronzing  of  Addison's  disease,  but  usually 
spares  the  mucous  surfaces,  though  not  always.  Vitiligo,  scleroderma, 
and  various  cutaneous  eruptions  are  sometimes  encountered,  and  the 
hair  may  become  thin.  The  sensation  of  heat  is  usually  associated  with 
a  diminished  resistance  to  electricity^  which  may  be  reduced  to  a  third  or  a 
fifth  of  the  normal.  This  is  })ossibly  related  to  the  excessive  perspiration, 
but  does  not  obtain  in  other  disea^ses  in  which  sweating  is  equally  great. 

Digestive  disturbances  are  numerous  and  not  marked  by  anatomical 
lesions.  Anorexia,  voracious  appetite,  vomiting,  diarrhea,  dysentery, 
and  icterus  may  be  encountered  in  different  patients,  or  many  of  them 
at  various  times  in  the  same  patient.  The  dian^heas  are  particularly 
important,  as  they  rapidly  reduce  the  patient's  strength  and  tend  to 
hasten  tlie  appearance  of  cachexia  and  a  fatal  termination  by  exhaus- 
tion. The  frequent  painless  stools  are  made  up  of  undigested  food 
and  an  abundance  of  watery  mucus,  sometimes  liberally  streaked 
with  blood.  The  defects  in  nutrition  are  always  pronounced  and  a 
loss  of  weir/Id  from  the  first  is  the  almost  exceptionless  rule.  It 
may  occur  intermittently,  the  patient  losing  eight  or  ten  pounds  in 
a  week  and  gradually  regaining  it.  Huchard  ^  is  inclined  to  look 
upon  such  loss  of  weight,  and  especially  upon  its  intermittent  occur- 

1  "Jour,  de  Med.,"  Feb.  10,  1896. 
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rence,  as  of  diagnostic  importance.  It  may  occur  independently  of  the 
diarrhea,  sweating,  polyuria,  or  any  other  physical  drain,  and  in  the  face 
of  an  active  bulimia. 

Respiratory  disturbances  are  not  uncommon.  They  are  frequently 
secondary  to  the  cardiac  disorder.  Dyspnea,  asthmatic  attacks,  pul- 
monary congestions,  bronchitis,  and  a  persistent  cough,  without  stetho- 
scopic  symptoms,  may  be  presented.  The  dyspnea  is  the  same  as 
that  in  myxedema,  and  appears  to  be  due  to  the  athyroidal  condition 
(Horsley).  Shallowness  of  respiration  and  inefficient  thoracic  expan- 
sion are  related  and  proportionate  to  the  muscular  asthenia. 

The  genital  functions  are  usually  modified.  Increased  sexual  appe- 
tite has  been  noted  in  men  and  women  in  the  early  periods  of  the 
disease.  Later,  as  general  asthenia  develops,  it  is  correspondingly  re- 
duced. Amenorrhea  is  present,  or  the  tendency  is  well  marked,  and 
leukorrheas  are  abundant. 

The  following  table  of  symptoms  and  their  relative  frequency  is 
based  on  Paessler's  statistics,^  comprising  fifty-eight  cases,  of  which 
forty-two  were  women.  It  must  be  borne  in  mind  that  nearly  all  the 
symptoms  of  Graves'  disease  are  intermittent,  and  any  tabulation,  to  be 
satisfactory,  should  cover  the  entire  course  of  the  disease  and  embrace 
a  very  large  number  of  cases : 

Table  showing  Relative  Frequency  of  Symptoms  in  Graves'  Disease, 

Based  on  Fiffy-eight  Observations. 


Neuropathic  family  history 29 

Tachycardia    . 57 

Nervous  irritability  and  restlessness  .  57 

Characteristic  tremor 52 

Palpitation    and     vascular    disturb- 
ances     50 

Goiter 48 

Increased  perspiration 34 

Anemia 34 

Severe  headaches 32 

Exophthalmos 28 

Severe  diarrhea 26 


Sensations  of  warmth 24 

Vertigo 23 

Insomnia 21 

Stellwag's  symptom 20 

Tachycardia,    goiter,    exophthalmos, 

and  tremor  combined 18 

Polydipsia • 17 

Cardiac  dilatation 15 

Irritiible  cough 10 

Graefe's  symptom 9 

Mobius'  symptom 9 

Valvular  heart  disease 5 


Course  and  Progress. — Tlie  great  diversity  encountered  among  cases 
of  (imves'  disease  makes  it  difficult  to  outline  its  clinical  course.  It 
may  lx»  of  apparently  sudden  or  of  insidious  onset,  and  may  show  any 
combination  of  the  long  list  of  symptoms  that  have  been  detailed  al)ove. 
It  may  run  its  course  to  a  favorable  termination  in  throe  months  or  may 
take  six  years,  or  continue  throughout  or  terminate  life.  The  great  major- 
ity of  cases  are  of  protracted  duration.  Early  rec(tveries  and  fatalities  are 
alike  exceptional,  and  when  all  other  symptoms  have  subsidcnl,  promi- 
nent eyes  and  a  moderate  goiter  may  remain  to  mark  the  passage  of  the 
disease.  The  apjwarance  of  active  diarrhea,  of  polyuria,  intense  albumin- 
uria, and  rapid  wasting  darkens  the  prognosis.  Extreme  asystole,  great 
cartliac  dilatation,  and  a  failing  circulation  have  the  sjime  import. 
Maniacal  disturbance  is  not  of  itself  of  bad  prognosis,  which  dej>ends 
rather  on  failing  Inxlily  i*onditions.  The  cardiac  symptoms  are  usually 
the  first  to  apiM'jir,  and  affonl  the  best  criterion  as  to  the  progress  of  the 

^  '*Deut.  Zeit.  f.  Nervenheilk.,"  Bil.  vi,  S.  21. 
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disease.  Tbeir  improvement  is  the  only  unqualified  sign  of  gain.  A 
state  of  nervous  susceptibility  is  usually  left  after  recovery  that  may  be 
compromised  by  the  slightest  shock. 

Diagnosis. — In  the  presence  of  the  Risedowian  triad  diagnosis  can 
not  fail,  but  in  the  abortive  forms  it  requires  a  careful  and  thorough 
investigation  and  an  experienced  judgment  to  recognize  the  disease. 
Tachycardia,  witli  irritability,  sweats,  insomnia,  emaciation,  and  perhaps 
a  slight  rise  in  temperature  may  mimic  phihms  very  closely,  and  if  an 
irritable  cough  is  added,  tlie  mask  is  almost  impenetrable,  especially  as 
some  pulmonary  dullness,  due  to  the  congestive  condition,  may  be 
present.  The  mental  attitude  is  of  some  assistance,  and  should  the 
tremor  be  observed  or  some  slight  thyroid  turgescence  be  made  out,  the 
diagnosis  may  l>e  effected.  Some  of  these  formes  /rubles  are  put  down 
as  neuraMhenia,  in  vifw  of  the  asthenic  condition  so  commonly  present. 
It  requires  the  presence  of  eye,  thyroid,  cardiac,  or  tremor  symptoms 
to  make  the  diagnosis  positive.  Every  case  of  Graves'  disease  is  at  the 
same  time  myasthenic,  and  may  also  be  neurasthenic. 

Treatment. — In  the  management  of  this  disease,  whatever  line  of 
treatment  may  be  added,  it  is  of  the  utmost  importance  to  secure  reel  and 
quid.     With  complete  rest,  as  by  the  Weir  Mitchell  course,  some  cases 


make  immi?diate  and  substantial  progress.  If  this  is  not  available,  it 
should  be  appnuichcd  an  nearly  as  the  circtuus lances  of  the  ]Httient 
permit.  In  the  asthenic,  irritable  state,  a  couser\'ation  of  enei^  is 
strongly  indicated.  Di'/Uathi,  di-ophantkm,  and  strychnin  have  a  favor- 
able action  on  the  heart  in  some  cases,  and  strychnin  in  full  doses  is 
occasiuniilly  of  Iwnefit  to  the  general  nervous  con<lition.  Sedatives  sucli 
as  hromUlu  and  fjeUadonmt  have  not  yielded  the  writer  good  results  in 
any  instance,  but  chloral  is  often  valuable  for  the  insonuiia.  Ji-on  nntst 
be  useil  with  caution  even  to  txtmbat  the  anemia  so  coninionlv  ])r<>sent, 
as  it  frc(|uently  disturbs  the  intestinal  triu-t  and  augments  the  vascular 
storms.  Ifyilrolhei'apy  and  maxitnge  are  ui  benefit  in  winic  cases.  E(ec~ 
triciiif  locally  has  stn>ng  advo(!at«s,  some  favoring  faradism,  others  gal- 
vanism. A  m<Hler,iti;  faradic  current  through  tiie  root  of  the  neck, 
cau.<iing  all  the  anterior  cervical  muscles  to  ctintniet  alx>ut  the  thyroid, 
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mechanically  diminishes  it  in  size.  This  may  last  for  a  few  minutes  or 
for  a  few  hours  after  the  current  is  stopped  if  the  patient  is  not  excited 
in  any  way.  An  uninterrupted  galvanic  current  may  produce  a  similar 
result,  and  passed  through  the  temples  occasionally  causes  a  recession 
of  the  eyeballs,  but  the  effect  is  very  fleeting  and  does  not  influence  the 
tachycardia.  Electricity  should  be  used  daily,  or  several  times  a  day. 
Mechanical  compression  of  the  thyroid  by  bandaging  is  insupportable. 

Injections  of  cicatrizing  agents,  such  as  tincture  of  iodin,  into  the 
substance  of  the  gland,  at  one  time  much  in  vogue,  are  now  generally 
abandoned,  as  they  are  of  doubtful  value  and  are  attended  by  consider- 
able danger  to  life.  In  long-standing  cases  ablation  of  a  portion  of 
the  gland  has  produced  good  results  in  the  hands  of  various  operators, 
but  it  has  a  considerable  mortality — ^about  twelve  per  cent.  Schulz^ 
reports  fourteen  cases  with  twelve  cures,  but  Sanger  ^  cites  a  case  in 
which  all  symptoms  were  aggravated.  Cystic  portions  may  be  removed, 
but  caution  must  be  exercised  to  leave  a  fair  amount  of  normal  gland. 
The  same  effect  is  obtained  by  exposing  the  gland  by  a  median  incision 
and  securing  it  in  the  wound  (the  exothyropexy  of  Jalx)ulay),  but  even 
this  comparatively  simple  operation  has  been  followed  by  death.  Thus 
operated,  tlic  thyroid  shrinks  in  size  and  the  symptoms  decrease.  The 
wound  is  closed  at  a  subsequent  period.  Surgeons  are  meeting  with 
better  results  from  partial  thryroidectomy,  especially  in  the  less  advanced 
cases,  now  that  the  parathyroids  have  been  recognized.  When  they  can 
be  isolated  and  spared,  the  operation  is  much  less  objectionable.  It  must 
receive  careful  consideration  in  every  case.  The  mortality  is  still  con- 
siderable. Tabulated  results  show  this  to  be  about  10.5  per  cent.  Thus: 
Moses,  3.6  per  cent.;  Starr,  12.1  per  cent.;  Kinnicut,  3.9  per  cent.;  Rehn, 
13.1  percent.;  Lorgo,  13.9  per  cent.  Jonnesco^  and  others  have  claimed 
improvement  from  bilateral  ablation  of  the  cer\^ical  sympathetic.  The 
operation  is  a  serious  one,  not  without  bad  results,'*  and  should  be  con- 
demned. The  dete<*ti<>n  of  an  enlarged  thymus  gland  makes  prominent 
the  probability  of  serious  or  fatal  conditions  arising  under  surgical  pro- 
ceeding. 

Thyroi(h  have  been  used.  Ordinarily,  they  intensify  the  symp- 
toms. In  a  minority  of  instances  the  goiter  is  reduced  in  size 
quite  promptly,  but  the  pulse  is  usually  not  improved,  and  the 
nerv(»usucss  and  tremor  are  generally  accentuated.  They  may  be  care- 
fully tried  exiR'riineutallv.  A  number  (»f  e:ises  have  been  benefittKl  bv 
the  use  of  thymus  feeding.  Owen  ^  has  collected  about  twenty  erases 
in  which  its  etlcct  was  mainly  beneficial.  Mackenzie,®  in  an  ecjual  num- 
ber of  case.<,  found  it  of  little  or  no  value.  Owen  called  attention  to 
the  proi)al)le  physiological  antagonism  betwtvn  thymus  and  thyroid 
action.  The  persistence  or  reappearance  of  the  thynnis  in  these  cases, 
often  noted,  anuuig  others  by  Hektoen,^  may  have  the  same  significance. 
S)me  encouraging  results  have  been  obtained  by  feeding  patients  on  the 
milk    of  thyroidectomized  gt)ats  or  using   a    serum   obtained   from   the 
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»  "(Viitnilhl.  f.  Chir.."  Jan.  1(>,  r^97.      *  Asclmnl,  "  Hcv.  «le  Neurol.."  Aug.,  1900. 
»  •*  British  M(tl.  Jour.,"  (k-t.  10,  1H9(>.       '^  "  Aincrican  Journal,"  Feb.,  1S97. 

•  '*  Int<^nmtional  Me<i.  Majx.,"  .Sept.,  1H95. 
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blood  of  thyroidectomized  animals.  Several  hemic  products  from  such 
aiiim&ls  are  being  put  upon  the  market,  but  their  value  is  as  yet  un- 
determined. 

The  numerous  eomplicatinm  must  be  met  as  they  arise.  Atropin  for 
the  sweats,  bismuth  and  opium  for  the  diarrhea,  careful  dieting  for  the 
gastric  and  intestinal  troubles  and  a  general  tonic  and  upbuilding 
regime.     Thompson,  of  New  York,  insists  on  a  milk  diet 


SCLERODERMA. 

Scleroderma  is  a  trophoneurosis  presenting  an  induration  and  atrophy 
of  the  skin,  or  atrophy  without  preceding  induration.  It  occurs  (1)  in 
a  generalized  form,  but  affecting  the  extremities  and  face  principally, 
and  (2)  in  a  circumscribed  form,  marked  by 
isolated  plaques  and  stripes.  These  may  be 
confined  to  one  side  or  be  roughly  sym- 
metrical in  distribution,  and  are  often  limited 
to  the  cutaneous  extent  of  certain  nerve- 
trunks  or  branches.  This  has  led  Jonathan 
Hutchinson'  to  use  the  term  herpetiform 
morphea.  The  disease  is  also  known  as  the 
hide-bound  disease,  scleroma  adultorum, 
sclerosis,  chorionitis,  morphea,  and  Addison's 
keloid.  When  the  fingers  are  affected,  the 
French  employ  the  term  sclerodactylie.  It 
is  a  rare  disease,  but  not  so  uncommon  as 
most  writers  insist,  and  if  generally  recognized 
would  soon  present  a  generous  material. 

Etiology.— The  female  sex  furnishes 
about  three-fourths  of  all  cases.  Generalized 
scleroderma  is  most  common  in  adults,  but 
may  be  encountered  between  ten  and  twenty 
years  of  age,  and  the  discrete  form  begins 
perhaps  more  commonly  Wfore  twenty-five 
than  later  in  life.  It  has  l>een  attributed 
to  various  infe<'tious  fevers,  to  traumatism, 
exposure  to  cold,  rheumatism,  and  to  pretty 
much  every  incident  of  human  life.  It 
pnihably  has  a  relation  to  disease  of  the 
ductless  glands,  and  |iarticuhirly  to  di^ionier 

of  the  tliyn)id.  A  neuro[>iithic  constitution  deni's*F.hi?-'i'i^'fJ^^w"t^er.^iiei7^ 
is  of  such  striking  fif^uciicy  in  these  cases  HeMJiuiit-bQundeuiiiKGrjmri). 
tliiit  it  cannot  Iw  ovcrliM)kc«i.     Spinal  cord 

and  ceri'ltnil  lesions  «rc  sonietiincs  associated,  and  in  the  generalized  form 
llaynaitd's  disca-sc  is  a  fmjnent  concomitant.  Insanity  i.n  sometimes 
present,  esiwciallv  melancholia. 

Symptoms. — In  the  generalized  form  of  scicrtxlerma  at  first  there 
»  '■  Brit.  Mfd.  Jour,,"  June  1,  18'J5. 
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followed  by  an  induration  and  thickening  that  may  be  red  and  suf- 
fused by  vascular  stasis  and  present  blebs  and  bullae.  Factitious 
urticaria  and  dermographia  are  coraraonly  easily  demonstrated.*  On 
the  broad  surfaces  of  the  trunk  the  skin  feels  stiffened  and  brawny. 
It  is  found  to  be  bound  down  to  the  underlying  parts,  giving  rise  to  the 
hide-bound  descriptive  title.  Atrophy  occurs  later.  All  the  dermal 
structures  become  thinned  and  present  a  cicatricial  appearance,  and  may 
be  glistening  white.  The  hands  and  face  are  especially  affected.  The 
fingers  are  reduced  to  their  slightest  proportions,  and  the  bones,  covered 
by  the  atrophic,  glistening  skin,  which  fixes  the  joints  and  Umits  motion, 
are  lessened  in  size.  Raynaud's  disorder  is  often  present.  Over  the 
facial  bones  the  parchment-like  integuments  are  tightly  drawn  in  a 
motionless,  un wrinkled  mask.  The  thinned  lids  can  scarcely  be  closed 
over  the  sunken  eyeballs,  which  consequently  appear  unduly  large.  The 
nose  is  thin  and  looks  ready  to  split  its  way  through  the  skin.  The  lips 
are  papery  and  often  retracted,  exposing  the  teeth.  The  shortening  of 
the  skin  from  the  jaw  to  the  clavicles  may  even  interfere  with  movement 
and  with  deglutition.  Every  bony  prominence,  as  about  the  orbits, 
cheeks,  and  chin,  is  sharply  defined.  The  epithelial  structures  are 
everywhere  reduced,  and  nails  and  hairs  are  of  defective  growth. 
Sensibility  is  not  much  disturbed,  as  a  rule,  but  hypersensitiveness  may 
be  encountered. 

In  the  discrete  form  a  local  thickening  may  gradually  invade  the 
surrounding  parts,  but  is  limited  by  rather  sharp  borders  and  may  be 
attended  by  herpetic  eruptions.  Later  it  becomes  atrophic.  In  other 
cases  a  white  atrophic  spot  appears  and  gradually  extends  over  the 
course  of  the  supplying  nerve.  It  may  thus  produce  zoster-like 
bands  on  the  trunk  and  stripes  down  the  limbs.  The  most  common 
locations  are  the  face,  (•best,  and  lower  extremities.  The  outlines  of 
these  moq^heic  tracts  and  plaques  sometimes  forcibly  n^niind  one  of  the 
cutaneous  areas  of  the  spinal  segments. 

Up  to  the  time  atrophic  changes  occur,  the  disease  may  recede  and 
the  normal  condition  be  sjX)ntaneously  established.  Several  years  are 
usually  consumed  in  the  development  of  the  disease. 

Anafomicaih/y  the  disease  is  marked  by  a  fibrosis  attended  or  preceiled 
by  vascular  changes.  The  nerves  and  all  structures  within  the  atrophic 
area  equally  show  the  fibrous  prolifenition. 

Treatment. — Tonics,  electricity,  hydrotherapy,  massage,  and  gen- 
eral reconstructive  measures  have  been  found  of  some  benefit  in  a  few 
cases.  Of  late,  Lustgarten,  Sachs,  Braniwell,  and  others  have  reportinl 
great  benefit  from  thyroid  feeding,  which,  even  in  advanced  cases,  causiKl 
imniediate  and  gratifying  changes  for  the  better.  In  recent  cases  it 
appears  likely  to  pHnluce  a  cure.  Whether  a  relapse  will  follow  dis- 
continuance of  the  renuxlv  is  not  now  certain. 

1  Launois,  "  Xouv.  Icon,  de  la  Siilpet.,"  1900. 
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HYPERTROPHIC  OSTEO-ARTHROPATHY. 

In  1890  Marie  and,  independently,  Bamberger  described  cases  of 
chronic  intrathoracic  disease  attended  by  skeletal  deformities.  For 
such,  Marie  proposed  the  term  osteo-arthropaihie  hypertrophiante  piiew- 
mique.  Massalongo,  Thayer,  and  others  insist  that  the  pulmonary  factor 
is  by  no  means  essential,  and  Thayer  ^  found  it  absent  in  12  out  of  55 
typical  cases.  Other  chronic  conditions  to  which  it  is  secondary  are 
syphilis,  heart  disease,  diarrhea,  and  spinal  caries.  It  has  been  associated 
with  phthisis,  empyema,  bronchiectasis,  pulmonary  syphilis  and  neo- 
plasms, pleurisy,  bronchitis,  and  gastric  dilatation.  The  disease  pre- 
sents a  multiple  osteitis,  affecting  mainly  the  terminal  phalanges  of  the 
hands  and  feet,  the  extremities  of  the  long  bones  of  the  limbs,  and  the 
neighboring  joints.  The  affected  bones  are  enlarged,  rarefied,  and  show 
the  evidence  of  inflammation.  The  cartilages  are  eroded,  the  synovial 
membranes  thickened.  The  bones,  however,  may  escape,^  the  enlarge- 
ment of  the  finger-ends  being  due  to  an  excess  of  subcutaneous  fat. 
The  fingers,  owing  to  the  globular  enlargement  of  the  distal  phalanges, 
have  been  likened  to  drumsticks.  The  nails  are  greatly  enlarged  and 
overhang  the  thickened  finger-ends  like  a  parrot's  beak.  Usually  they 
are  thin  and  smooth.  The  joints  creak  and  grate  on  motion,  and  the 
ankles  and  wrists  are  ordinarily  broadened  and  thickened.  Elbows 
and  knees  may  be  similarly  affected,  and  the  toes  show  deformities  and 
disproportions  similar  to  those  of  the  fingers.  The  invariable  presence 
of  chronic  toxemic  states  indicates  a  toxic  basis  for  the  trophoneurosis ; 
for  instance,  Preble  ^  noted  it  in  a  case  of  gastrectasis. 

The  disease  usually  is  of  insidious  onset  and  is  frequently  attended 
by  rheumatoid  pains.     It  may  occur  at  any  age. 

The  diagnosis  is  commonly  easily  made,  though  at  first  this  dys- 
trophic disease  was  confused  with  acromegalia.  It  does  not  affect  the 
head,  face,  or  soft  parts^  and  does  involve  the  joints.  In  acromegalia 
the  fingers  and  toes  are  uniformly  enlarged,  and  the  wrists  and  ankles 
are  not  disproportionately  increased  in  size.  The  facies  of  acromegalia 
is  never  seen  in  pulmonary  osteo-arthropathy. 

The  disease  runs  a  protracted  course,  but  may  come  to  a  standstill, 
or  it  may  recede  slightly  if  the  thoracic  condition  is  greatly  improved. 
Desmons  and  Beraud  *  report  some  improvement  following  subcutaneous 
injections  of  extracts  made  from  sheep's  lungs. 


RAYNAUD^  DISEASE. 

Raynaud,  in  1862,  described  a  peculiar  dry  gangrene,  especially  in 
the  extremities,  which  he  attributed  to  a  disturbance  of  the  vasomotor 
apparatus.  From  present  information  the  condition  may  better  be 
considered  as  a  generalized  one,  but  with  local  exaggeration.  Naturally, 
the  circulatory  disturbance  is  most  apparent  in  the  extremities,  as  in  the 

»  **  Phila.  Med.  Jour.,"  Nov.  5,  1898.  »  -"  Medicine/*  Jan.,  1898. 

»E.  F.  Buzzard,  **Br.  Med.  Jour./' June  1, 1902.  < ''Archives  f?en.deM6d.,"  1894. 
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fingers,  toes,  nose,  and  ears.  The  arterioles  and  venules  are  spastically 
contracted  during  the  attack.  Raynaud  described  three  stages,  which  he 
strikingly  named  local  syncope,  local  asphyxia,  and  local  "death.  The 
condition  is  usually  symmetrical,  may  recede  at  any  stage  short  of 
gangrene,  and  usually  appears  many  times  in  succession  in  mild  degree 
before  inducing  mummification. 

Etiology. — Females  furnish  twice  as  many  cases  as  males  and  no 
age  is  exempt,  though  most  cases  occur  between  twenty  and  forty-five. 
Sommelet,^  however,  after  collecting  statistics  believes  that  it  is  as  fre- 
quent in  children  as  in  adults.  All  varieties  of  anemia  are  strongly  pre- 
disposing factors,  and  a  neuropathic  makeup  is  almost  invariably  present. 
Other  nervous  diseases  are  commonly  associated,  such  as  hysteria,  epilepsy, 
tabes,  neurasthenia,  myelitis,  and  insanity,  especially  acute  mania.  Urti- 
caria, telangiectasis,  angioneurotic  edema,  and  scleroderma  may  be  com- 
bined in  the  history  or  present  in  the  patient.  Urticaria  and  local  as- 
phyxia may  alternate  in  the  same  patient.  Heredity  is  apparent  in  ten 
per  cent,  of  the  cases  showing  the  same  disorder  in  blood  relatives.  Ne- 
kam^  reports  seven  children  of  one  mother,  who  had  been  twice  married, 
affected  with  this  vascular  defect.  Any  occupation  attended  by  exposure 
to  cold  and  wet  may  play  a  part  in  the  causation.  Any  sudden  demand 
upon  the  physical  strength  or  powers  of  resistance  may  induce  the  attack. 
Exposure  to  cold  is  the  most  common  immediate  cause,  but  fright,  grief, 
fatigue,  trauma,  influenza,  malaria,  and  acute  infections  may  induce  it. 
Some  consider  the  ultimate  cause  of  the  angiospasm  to  be  an  auto-intoxi- 
cation.    It  is  often  associated  with  scleroderma. 

Symptoms. — The  local  symptoms  first  attract  attention.  The 
fingers  and  toes,  less  frequently  the  ears,  nose,  and  lips,  or  a  single 
finger,  appear  pale,  waxy,  bloodless,  and  glossy.  There  is  usually  a 
feeling  of  tingling,  numbness,  and  loss  of  sensibility,  as  in  a  finger 
compressed  by  an  elastic  bandage.  A  needle-prick  draws  no  blood  and 
the  ting(»r  looks  dead  ;  hence  the  term  dif/iti  mortui.  After  lasting  a  few 
minutes  to  several  hours,  this  condition,  often  attended  by  chilliness, 
nausea,  and  general  discomfort,  may  pass  off  or  develop  the  second  stage 
of  kxjal  asphyxia.  The  affected  j>art  becomes  cyanotic,  blue-black,  and 
the  anemic  pressure-trace  disapjwars  very  slowly.  Less  commonly  the 
fingers  in  this  stage  may  puff  up,  present  a  vivid  red  color,  he  extremely 
hot,  and  covered  with  perspiration.  There  is  now  usually  more  or  less 
neuralgic  pain  pro|x>rtional  to  the  cyanosis.  Both  hands  may  be  simul- 
taneously affected  or  one  may  prectxle  the  other.  One  finger  may,  in  the 
second  stage,  i)res(Mit  the  extreme  blue-cold  cyanosis,  its  neighbor  the 
turgid,  hot  condition  or  the  white,  syncopic  stage.  If  the  second  stage 
persists  long  enough,  several  hours  at  least,  small  blebs  appear,  raising 
the  epidermis  especially  from  the  pads  at  the  finger-tips,  ulceration  fol- 
lows, and  dry  gangrene  may  mummify  and  destroy  the  terminal 
phalanges  or  entire  fingers.  Small  necrotic  i)atches  may  form,  and, 
healinir  slowlv,  leave  cicatrices  to  mark  the  attack.  The  amount  of 
mutilation,  fortunately,  is  often  insignificant  in  relation  to  the  extent  of 
cyanotic  tissue.     A  hand  or  foot  that  appears  doomed  may  only  lose  a 

»  "Piiris  Thesis,"  1905.  «  -  Neurolog.  Centralbl.,"  Oct.,  1904. 
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few  phalanges.  The  disease  may  appear  in  other  portions  of  the  body, 
as  in  patches  over  the  deltoids,  inner  aspect  of  the  calves,  the  heels, 
maleoli,  nates,  cheeks,  and  on  the  abdomen,  rarely,  however,  going  on 
to  gangrene.     The  genitals  and  tongue  are  exceptionally  attacked. 

Constitutional  symptoms  rarely  default.  Intermittent  hemoglobi- 
nuria, uremia  ^  with  diminished  urea  and  a  lessened  quantity  of  urine, 
and  uremic  convulsions  are  frequently  noted.  Attacks  of  colic  have 
been  met  with  during  the  angiospastic  attack.  There  is  no  fever  at 
any  period  except  from  coincident  febrile  disease.  Cerebral  disturbance 
is  very  common.  ^  Irritability,  depression,  aphasia,  unconsciousness, 
coma,  convulsions,  and  mania  have  all  been  noted.  The  kidney  symp- 
toms and  the  brain  disturbance  are  apparently  due  to  the  angiospasm, 
which  further  shows  in  the  narrowed  retinal  artery,  dimness  of  vision, 
occasionally  occurring  hebetude,  tinnitus,  ageusia,  and  iridoplegia. 

Course  and  Prognosis. — The  attacks  are  of  variable  duration  and 
intensity.  A  few  hours  is  usually  sufficient  for  the  local  syncope  and 
asphyxia  to  develop  and  subside,  but  ordinarily  another  exposure  to 
cold  or  the  incidence  of  any  mental  strain  or  physiciil  fatigue  occasions 
a  return.  When  gangrenous  changes  have  developed,  several  months 
are  usually  consumed  in  exfoliation  and  cicatrization,  as  the  process  is 
extremely  slow  and  healing  very  tardy.  In  infants  the  disease  is  of 
rapid  course  and  may  terminate  in  death  in  a  few  days.  In  older  patients 
recovery  is  the  rule,  but  uremia  may  cause  death. 

Diagnosis. — The  diagnosis  in  a  typical  case  is  not  difficult.  The 
causes  of  ordinary  gangrene  are  lacking,  but  nephritis  may  be  present 
in  Raynaud's  disease.  Repeated  symmetrical  local  syncope,  followed 
by  regional  aspiiyxia  and  passing  away  in  a  few  hours,  can  scarcely  be 
mistaken.  Several  bouts  of  lesser  degree  usually  precede  the  gangren- 
ous variety,  often  appearing  during  the  winter  for  years  in  succession. 
Hemoglobinuria  or  retention  of  urea  greatly  assists  the  diagnosis. 

Treatment. — The  principal  indication  is  to  improve  the  nutrition 
and  reestablish  the  general  health.  Locally,  during  the  attack,  the  use 
of  warm  applications  is  indicated.  The  parts  may  be  wrapped  in  cotton 
and  tiie  temperature  properly  maintained  by  artificial  heat.  Trinitrin 
and  amyl  nitrite  sometimes  give  prompt  relief.  Morphin,  hypoder- 
matically,  is  sometimes  required  to  relieve  pain.  The  local  use  of  the 
constant  electric  current  has  been  much  advocated,  but  the  warm  salt 
solutions,  in  which  the  extremities  are  directed  to  be  immersed,  probably 
are  as  active  as  tiie  electricity.  Cushing^  strongly  recommends  the 
application  of  an  elastic  or  Esmarch  bandage  to  relieve  tlie  attack. 
When  the  bandage  is  removed,  the  parts  rapidly  fill  with  blcx)d  and  the 
vascular  spasm  subsides.  The  treatment  of  the  gangrene  is  surgical, 
but  it  is  es|wcially  needful  to  wait  for  the  demarcation  line,  as  it  oflen 
includes  comparatively  little  of  the  threatened  extremities. 

J  Aitken,  *'  lancet,"  .Sept.  2fi,  1«9(>. 

•Osier.  '' Anier.  Joiir.  Me<L  Sciences,'^  Nov.,  1896. 

»  '*  Jour.  Nerv.  and  Mint.  Dis.,"  Nov.,  1902. 
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ACROFARESTHESLA. 

Schultze  first,  in  1890,  used  the  term  acroparesthesia  to  describe  a 
condition  which  had  previously  been  fully  recognized  by  Nothnagel, 
Bernhardt,  Putnam,  and  others.  It  occurs  generally  after  middle  life 
in  hard-working  women  who  have  the  hands  constantly  wet,  as  in  wash- 
ing and  scrubbing.  The  paresthetic  feeling  is  usually  a  tingling,  crawl- 
ing, or  burning  sensation,  sometimes  attended  by  decided  pain  and  most 
marked  night  and  morning  and  in  winter.  The  hands  are  usually  alone 
affected,  but  the  feet  may  participate.  The  fingers  may  be  rendered 
clumsy  and  awkward.  The  color  of  the  skin  is  usually  natural,  but 
may  be  pale,  whitened,  or  reddened.  Sensibility  is  commonly  objectively 
normal,  but  hyperesthesia  and  hypesthesia  have  been  observed.  Arteries, 
veins,  and  nerves  are  normal.  There  is  no  atrophy  of  muscles  or  integu- 
ment, but  occasionally  a  complaint  of  weakness.  The  disorder  is  not 
serious,  but  tends  to  clironicity  and  may  last  many  years.  Cassirer  * 
notes  only  12  men  in  162  cases;  and  106  out  of  129  cases  occurred 
between  the  ages  of  thirty  and  sixty.  All  occupations  attended  by  ex- 
posure to  cold  and  dampness  are  represented.  The  climacteric,  alcoholism, 
influenza,  parturition,  and  uterine  extirpation  are  also  noted  as  causal. 
The  paresthesia  is  never  limited  to  the  distribution  of  a  given  nerve,  but 
usually  affects  all  the  digits  about  equally,  may  extend  to  the  elbows  or 
even  to  the  shoulders,  and  is  bilateral  as  a  general  rule.  The  feet  are 
also  affected,  but  less  frequently  and  less  severely. 

The  diagnosis  must  exclude  Raynaud's  disease,  multiple  neuritis, 
and  scleroderma. 

The  prognosis  is  not  good  as  to  early  recovery,  but  favorable  as  to 
any  serious  resulting  condition. 

In  treatment  tlie  faradic  brush,  the  static  spark,  and  local  galvanism 
have  been  accredited  with  favorable  action.  General  measures,  tonics, 
hydrotherapy,  and,  most  of  all,  avoidance  of  occupational  causes  are 
mainly  to  be  relied  uj>on.  Collins  found  intestinal  disturbances  of  some 
sort  in  57  out  of  100  cases.^  All  such  conditions  require  unremitting 
attention. 

INTERMITTENT  LIMPING. 

A  condition  first  described  by  the  French  under  the  term  ciaudica- 
tion  intefmiUentey  has  been  designated  infennittent  I imphif/ hy  the  English, 
iniennitlirende  Hinken  by  tlie  Germans,  aiujioHclerotic  paroxysmal 
myaaihema  by  Higier,'  and  anf/ina  cniris  by  Walton.^  The  condi- 
tion is  manifested  in  pains  and  jmresthesia,  generally  in  the  feet  and 
legs,  intensified  on  attempts  at  walking,  and  in  severe  cases  pn»vent- 
ing  the  patient  advancing  more  than  a  few  steps  at  a  time.  Usually 
the  feet  art*  more  comfortable  in  a  dependent  position,  and  in  some 
cases  the  patient  can  only  obtain  sleep  by  allowing  the  feet  to  hang  oyer 
the  edge  of  the  bed  or  by  sleeping  in  a  sitting  posture.     A  reeurring 

*  "Die  Vjksoinoton8oh-trophij«lien  Neurosen,"  lierlin,  1901. 

a  "Med.  Kt^.,"  Ma>  :n,  Hil-J.  »  "Deut.  Zeit.  f.  Nervenheilk.,"  July,  1901. 

«  "Boston  Med.  and  Surg.  Jour.,"  April  3,  1902. 
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lameness  has  been  long  known  to  veterinary  medicine  and  is  found  to 
be  due  to  disease  of  the  aorta,  generally  an  aneurism,  interfering  with 
circulation  in  the  hind  extremities.  In  the  human  race  it  is  always 
associated  with,  or  perhaps  one  should  say  is  the  manifestation  of  ineffi- 
cient circulation  in  the  legs  and  feet.  In  the  majority  of  instances  no 
pulse  can  be  obtained  in  the  dorsal  artery  of  the  foot,  and  in  a  large 
proportion  of  the  cases  the  posterior  tibial  is  also  pulseless.  The  pain, 
which  is  the  chief  complaint,  is  manifested  in  three  different  conditions : 
(1)  Pain  upon  walking ;  (2)  permanent  pain,  frequently  in  the  form  of 
painful  paresthesia  while  the  patient  is  at  rest ;  (3)  the  pain  which 
initiates  true  gangrene. 

Goldflam*  in  twenty-four  cases  found  the  disorder  at  twenty-five 
years  of  age  in  the  youngest,  but  usually  the  condition  develops  in  mid- 
dle life  and  rarely  after  fifty.  This  author  believes  that  the  pathological 
condition  is  ususJly  an  endarteritis,  although  it  is  but  seldom  that  any 
general  arterial  sclerosis  is  present  Erb  has  insisted  upon  an  inherited 
disposition,  and  others  contend  that  there  is  a  congenitally  defective 
arterial  system.  The  abuse  of  tobacco  or  alcohol  has  been  rather  fre- 
quently noted  in  these  cases,  but  the  withdrawal  of  either  or  both  toxic 
factors  does  not  appear  to  better  the  condition.  Syphilis  was  only  found 
once  in  the  twenty-four  cases  of  Goldflam.  The  condition  is  usually 
symmetrical,  and  in  a  few  instances  the  nerves  of  the  part  have  been 
found  histolcjgically  changed  slightly,  presenting  those  variations  which 
are  encountered  in  an  arteriosclerosis.  J.  R.  Hunt^  insists  that  there  must 
be  a  combination  of  angiosclerosis  and  vasomotor  instability  with  a  ten- 
dency to  vascular  spasm  to  enable  the  full  development  of  the  inter- 
mittent syndrome  characterized  by  the  occurrence  of  both  sensory  and 
motor  manifestations  during  functional  activity  and  rapid  relief  during 
rest.  Massaut^  has  reported  a  case  in  which  the  upper  extremities  were 
similarly  affected  in  a  woman  of  twenty-four  and  no  arterial  pulse  could  be 
found  in  either  arm.  The  painful  paralysis  of  the  upper  extremity  re- 
curred upon  any  continuous  use  of  the  parts.  In  the  majority  of  instances 
the  feet  are  cold  or  blanched,  but  in  some  cases  the  parts  are  intensely  red- 
dened, suggesting  an  erythromelalgia,  and  in  others  the  alternation  between 
blanching  and  redness  strongly  simulates  Raynaud's  disease.  It  is  not  un- 
likely that  the  three  conditions  may  be  combined.  Flat-foot  has  been  ob- 
served in  a  large  proportion  of  these  cases. 

Medicinal  treatment  seems  to  have  little  value.  Even  the  alkaline 
iodids,  which  have  such  a  well-foundcil  reputation  in  chronic  arterial 
changes,  give  little  assistance.  Warm  baths,  massage,  electricity  in  the 
form  of  the  gjilvanic  current,  withdrawal  of  tobacco  and  alcohol,  rest 
and  general  physical  improvement  are  the  measures  to  be  adopted. 
Gangrene  when  once  it  appears  has  a  tendency  to  extend,  and  early 
amputation  is  generally  recommended. 

»  "  Neurol.  Ontralbl,"  March  1,  1901. 

2  "Med.  llec.,"  May  27,  1905. 

»"  Ann.  de  la  Soc.  m6d.-chir.  d'Anvers,"  March,  April,  1901. 
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ANGIONEUROTIC  EDEHA. 
Aiiffifmeurotic  edema,  otherwise  kuown  as  acute  droumscribed  edema, 
-iniUimmaiory  edema,  giant  urticaria,  periodic  swdling,  giant 
Bwdiing,  QuincK^t  dUieaee,  etc.,  was 
first  definitely  doscribetl  by  Alilton,  in 
1876,  as  giant  urticaria.  Dinkelacker 
and  Quincke,  in  1882,  gave  prominence 
to  it  under  the  above  title.  In  1892 
Collins  was  able  to  assemble  seventy- 
five  cases  and  made  a  critical  digest  of 
tlie  literature.  Since  that  time  luimer- 
0U3  instances  have  been  reported  all 
over  tlic  world.  It  is  marked  by  acute 
circuinscril)ed  swellings  of  the  subcu- 
taneous or  submucous  tissues,  nflen 
presents  a  direct  heredity,  usually  ap- 
pears in  those  of  a  neuropatliic  diathe- 
sis, is  often  perioilic  or  recurrent,  and 
is  commonly  attended  by  gastro-intes- 
tinal  colics. 

Etiology. — The  most  active  pre- 
tog  Sf  i^;7li.H]«r;/"hl.  ft!«"ii  » Vi^  <f'«pomHtn  are  herttlity  and  exhausts 
■piiv  ludiiiduid.  iug  conditions.     The  neiirojiathic  taint 

may  show  itself  in  antecedent  or 
associated  neuroses  and  psychoses  in  the  family  or  in  the  patient,  or  by 
the  stigmata  uf  degeneracy.  This,  however,  is  far  from  being  au  abso- 
lute rule,  and  numerous  cases  give  no  clue  whatever  to  the  origin  of  the 
neurotic  disturlmiice.  DiriTt  hcnflity  is  ofleii  miirke<!,  as  in  the  series 
reported  by  (>sler,i  in  wliicii  the  dis<'ase  inmilK'it'd  20  casi's,  extending 
through  five  generntions,  and  the  series  of  Milrov,^  showing  six  geniTii- 
tions  and  22  cases  out  of  !)7  individuals.  '  r<)ntiiiiie<]  mental  or 
physical  exhaustion  often  pre|>an's  the  field  fur  the  development  of  the 
vascular  neurosis.  The  greatest  number  of  cases  appear  early  in  adult 
life,  friini  twenty  to  thirty-five  years  of  age ;  but  it  hiis  licen  noted  in 
infanev,  or  in  the  marked  hcredilarv  eases  it  miiv  lie  congenital,  as  in 
20  out  of  22  cases  of  Milroy.  Both  sexes  are'attect.d,  iuit  females 
somewhat  more  commoidy  than  males.  In  sevei-id  irases  a  decideii  gouty 
tendency  was  present  The  urine  showeil  a  diminislKtl  quantity  of 
urea,  and  the  attacks  were  beneficially  mo«lifi(il  by  reihiction  of  nitro- 
genous diet. 

As  rj^-ititig  caiMnt,  exposure  to  cold,  intestinal  disonlers,  pulierly, 
the  elimaeti-rie,  niasturhation,  tmumalisni,  fright,  grief,  and  the  ai-ticm 
of  toxic  agents,  such  as  tobacco,  alcohol,  and  malaria,  have  lui-n  not^Hl 
with  eons i< legible  frc<iucn<'y.  In  some  instances  the  malarial  intoxiea- 
.tion  has  r.iuseii  ijiiotidian  or  tertian  attacks.  In  some  they  have  rwurrcd 
I  "AnnT.  .Imir.  NfMi.  .><eifi«-rs."  Ajiril.  IK-W. 
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every  seventh  or  twelfth  day.  Aside  from  such  periodicity  they  have  a 
tendency  to  develop  during  the  latter  half  of  the  night,  when  the  circu- 
latory activity  is  at  its  minimum.  They  also  show  a  seasonal  increase 
in  winter  and  summer,  apparently  the  result  of  temperature  changes 
and  chilling  of  the  skin,  and  sometimes  they  follow  slight  blows. 

Symptoms. — The  swellings  of  angioneurotic  edema  generally 
appear  without  warning,  and  reach  their  maximum  in  a  few  minutes  or 
in  an  hour  or  two.  The  most  usual  locations  are  the  face,  lips,  tongue, 
pharynx,  genitals,  and  extremities.  The  liands  are  frequently  affected. 
The  buttocks,  shins,  or  abdomen  may  be  selected.  The  swelling  is 
tense,  sharply  defined,  not  tender,  does  not  pit  on  pressure,  is  whitish 
or  pinkish,  and  rarely  marked  by  purj>uric  discolorations.  It  lasts  from 
a  few  hours  to  several  days,  and  vanishes  as  rapidly  as  it  appears, 
leaving  no  trace,  or  as  it  leaves  one  locality  a  similar  swelling  may  show 
itself  elsewhere  without  symmetrical  or  anatomical  relation.  Several 
swellings  may  appear  at  once.  In  amount,  the  swelling  varies  greatly, 
but  may  attain  large  proportions ;  hence  the  name  giant  swellings. 
Sometimes  nodular  swellings  as  large  as  hen's  eggs  are  encountered.  There 
is  usually  a  subjective  feeling  of  tension  and  stiffness  in  the  parts,  and 
some  burning,  prickling,  or  itching.  If  the  skin  is  scratched,  urticarial 
stripes  and  wheals  usually  appear,  or  they  may  attend  the  attack  or 
alternate  with  it. 

The  tongue,  larynx,  pharynx,  stomach,  and  intestines  are  sometimes 
affected  by  the  swelling,  and  local  discomfort  and  even  serious  danger 
to  life  may  result.  Dyspnea,  difficulty  of  swallowing,  intestinal  and 
gastric  colic  are  thus  induced,  and  sev^eral  cases  have  perished  from 
the  laryngeal  occlusion.  Grastro-intcstinal  symptoms  are  very  common 
and  appear  in  from  one-half  to  one-third  of  the  cases.  A  feeling  of 
uneasiness  in  the  epigastrium  is  followed  by  distention,  nausea,  and 
obstipation.  Colic,  cramps,  profuse  vomiting,  and  intense  thirst  ensue. 
The  attack  terminates  with  a  colliquative  diarrhea.  There  is  often  a 
great  increase  in  the  urinary  excretion  during  the  attsick,  and  albuminuria 
and  hemoglobiimria  are  not  infrequently  encountered.  An  effusion  into 
the  joints  sometimes  take  place.  Cerebral  symptoms  sometimes  indicate 
an  edematous  involvement  of  the  brain.  Lassitude,  somnolence,  head- 
ache, coma,  slow  pulse,  general  or  localized  convulsions,  have  been  noted. 
The  cases  of  regularly  intermittent  joint  effusion  in  which  a  painless 
swelling  of  the  joint  recurs  every  week  or  two  are  of  this  nature.  ^  The 
attacks  may  come  on  at  various  intervals  of  days,  weeks,  or  months,  or 
with  regularity,  and  ordinarily  between  the  attacks  the  previous  general 
condition  of  health  is  regained.  A  blow  is  sufficient  to  induce  and  locate  a 
swelling  in  some  cases,  and  there  is  a  tendency  for  the  swelling  to  recur  con- 
stantly in  the  same  locations.  In  some  of  the  congenital  cases  the  swelling 
is  practically  permanent,  general  as  well  as  intestinal  symptoms  being  ab- 
sent. Occasionally  there  is  an  association  of  erythema  and  angioneurotic 
edema,  the  redness  and  swelHng  l^eingof  similar  or  dissimilar  distribution. 

Diagnosis.— The  diagnosis  can  present  little  difficulty  if  one  Is  on 

^  Schlesinger,  **Die  interraittirenden  Gelenkschwellungen,"  "Nothnagel's  Spec. 
Pathol.,"  1903. 


guard.  We  must  differentiate  the  erythematous  nodoatjes  of  rhea- 
matism,  the  persistent  blue  and  white  edemata  of  hysteria,  and  the 
edemata  of  renal  and  cardiac  origin. 

Pr(^nosis. — There  is  little  danger  unless  the  larynx  be  affected, 
and  there  is  a  general  tendency  for  the  attacks  to  cease  in  advanced 
years,  though  sometimes  they  last  for  life,  or  may  reappear  after  a  long 
interval.  If  traceable  to  inciting  causes,  the  immediate  prt^osis  is 
improved.     If  dependent  upon  toxic  conditions  due  to  alcohol,  tobacco, 
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maliiria,  litheniic .  or  gastm-intest  nal  infection,  the  proper  intervention 
promises  pood  results. 

Treatment. — If  the  ciiusi-  oiiii  bo  "lisoovcred  and  romoved,  the 
neurosis  promptly  yields.  Otherwise  reliance  must  be  placed  on  tliose 
general  mea.'iun's  wlnrh  are  fitted  to  combat  the  iii'uni));itliic  const  it  tiiiim 
and  Iniild  up  the  usuiiUy  depraved  systemic  emidition.  Tlic  Ircsitmont 
of  the  !itt:ii'k  i^  syinploniatii-.  Morphiii  for  ga>tii>-intestinal  crisis,  heat 
and  compression  tn  the  swelling,  and  tracheotomy  or  intubation  if 
respiratory  failure  is  seriously  threatened!.  Bloodpood  •  rcjwrts  several 
cases  of  )iersisting  angioneurotic  erj'tlienia  cnreil  by  deep  incisions. 

LOCALIZED  HYPERTROPHIES. 
Symmetrical  Lipomatosis. — Oeeurrinfr  <oninii)nly  in  !i<hilts,  and 
usually  on  a  barkRround  of  syphilis  or  alcoholism,  arp  cases  manifesting 
1  ■•  J..I1KH  ]ic.|.fciiiH  llns]..  lii.n..-  Mav.  i!<ij;i. 
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localized  and  gymtnetrical  fatty  deposits.  These  may  be  tender  and  the 
seat  of  spontaneous  pain  or  comparatively  insensitive,  and  the  pain  may 
be  quite  insignificant.  Their  favorite  location  is  about  the  neck,  the 
diffuses  Lipoma  des  Hahes  of  the  Germans ;  over  the  body,  as  in  the 
case  of  HugiSr,   which  presented   twenty  symmetrical   pairs;    in  the 


il  *d»nollpnmaln«[a  (Ltnnolii  ■ 


axillx  and  groins;  or  on  the  extremities,  as  in  the  case  reported  by 
Mathieu,  one  pair  over  the  trochanters,  one  pair  on  the  inner  side  of 
the  krio&s.  Tlie  adenoliponiatnsis  of  Launois  and  Bensaude'  (Fig.  230) 
ap{>ear.s  to  litlong  to  the  ssinie  group. 

'  "  Nouv.  Icon,  de  la  Salptt.,"  1900. 
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The  ill-defined  fatty  masses  are  commonly  spread  out  at  their  borders. 
Surgical  removal  of  the  fetty  tumors  is  sometimes  indicated. 


Unsymmetrical  Hypertrophies. — In  rare  instances,  usually  a>u- 
genitul,  and  frequently  of  neurotic  ancestry,  one  side  of  the  body  or 
one  extremity,  or  a  portion  of  an  extremity,  as  a  hand  or  one  or  more 


ditrit-,  mnv  be  disprojwrtionately  larfte.     The  asynimetrA-  usually  i 
creases   with   the  child's  growth.      lu   still  rarer   cases  it  makes 
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appearance  after  birth,  and  may  occur  at  any  time  up  to  maturity.  The 
hypertrophy  usually  involves  the  affected  portions  en  masse,  so  that  tlie 
increase  in  leng;th  is  proportionate  to  the  breadth  and  thickness.  The 
principal  increase  is  usually  in  the  adipoeellular  tissue,  but  the  muscles 
may  be  hypertrophic  and  may  show  correspondingly  increased  strength. 
Usually,  however,  the  muscles  are  defective.  The  bones  are  simply 
enlarged.  Sometimes  the  hyjxjrtrophied  parts  are  warmer  than  their 
normal  fellows  and  may  show  increased  perspiration  and  evidences  of 
hyperemia.  Occasionally  there  are  pigmentary  markings.  Hemihyper- 
trophy  of  the  face  may  be  encountered,  and  Friedreich  reports  a  case 
presenting  hypertrophied  left  face  and  arm  and  right  leg.  In  rare 
instances  such  localized  hypertrophies  are  seen  in  gigantism  and  acro- 
megalia. Of  their  nature  we  know  practically  nothing.  In  some 
instances  it  has  been  attempted  to  check  the  overgrowth  by  compressing 
the  arterial  supply  and  by  the  injection  of  astringents,  but  no  good 
seems  to  have  resulted.     Enlarged  digits  may  be  amputated. 

Chronic  Hereditary  Tropho-edema. — Henry  Meige  ^  describes  a 
family  in  which  edema  affected  eight  members,  both  men  and  women, 
distributed  through  four  generations.  Four  of  these  cases  were  obser\^ed, 
and  present  the  same  singular  affection  :  namely,  a  chronic  white,  firm, 
and  jKiinless  etlema,  apjK»aring  at  the  age  of  puberty,  and  affecting 
esj)ecially  the  feet  and  legs  and  sometimes  the  entire  lower  members, 
generally  on  both  sides.  He  also  i*efers  to  a  remarkable  family  reported 
by  Milroy,2  in  which  in  six  generations  tlierc  were  twenty-two  cases. 
Other  similar  family  groups  have  been  published,  and  A.  Thomas 
thinks  that  one-sided  hyjK^rtrophies  of  the  l)ody  belong  to  the  same 
category. 

The  condition  in  all  known  instances  has  caused  but  little  inconveni- 
ence, has  been  attended  by  no  suffering,  has  not  shortened  life,  and  has 
resisted  all  forms  of  treatment. 

1  **Nouv.  Icon,  de  laSalp^t.,"  Dec.,  1899. 

2  "  New  York  Med.  Rec.,"  1893. 
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CHAPTER  II. 

INFECTION  NEUROSES- 

The  diseases  now  temporarily  grouped  among  the  neuroses  because 
the  essential  histological  lesions  of  the  nervous  apparatus  still  escape  us, 
but  due  to  the  action  of  infections,  are  tetanus  and  hydi^ophobiay  tetany 
and  chorea.  In  the  two  former  the  infection  is  capable  of  experimental 
propagation  ;  in  the  latter  two  the  nature  of  the  poison  is  as  yet  an  infer- 
ential matter.  All  four  present  a  preponderance  of  motor  symptoms. 
Tetanus  and  hydrophobia  are  properly  surgical  conditions,  and  will  be 
very  briefly  outlined. 

TETANUS. 

Tetanus  is  an  acute  infectious  disease  marked  by  tonic  spasms  of  the 
voluntary  muscles,  usually  commencing  in  those  of  the  jaws  ;  hence  the 
names  trismus  and  lockjaw. 

Etiology. — The  dise^ise  is  comparatively  more  common  in  hot 
climates  and  in  the  colored  races  than  among  Caucasians  in  temperate 
and  cold  regions.  This  may  have  relation  to  the  better  protection  by 
footwear  and  clothing  in  the  latter  conditions.  It  spares  neither  age 
nor  sex,  and  is  a  common  disease  among  horses.  It  may  occur  endemic- 
ally.  It  is  probably  always  introduce<l  traumatically,  and  can  usually 
be  traced  to  inoculation  by  objects  contaminated  by  the  ground-soil,  in 
which  the  bacillus  of  tetanus  readily  lives.  Naturally,  the  hands  and 
feet  are  the  most  common  locations  of  such  contann'nated  abrasions  or 
more  extensive  lesions.  The  bacillus  first  discovered  by  Nicolaer,  and 
cultivated  by  Kitasato,  is  an  anaerobic,  dninistick-sliapeil,  motile  microbe. 
Culture  filtrat(*s  contain  tetanizinj>^  |K)isons  which  are  active  when  inocu- 
lated, but  not  when  ingested.  Kx|wrimental  evidence  indicjites  that, 
like  strychnin,  their  action  is  mainly  upon  the  spinal  cord.^ 

Morbid  Anatomy. — The  condition  of  the  wound  presents  nothing 
characteristic,  and  in  the  bniin  and  spinal  cord  the  congestion,  jXTivas- 
cular  exudation,  small  hemorrhajr^'s,  and  ])io:incntation  of  cells  some- 
times en(M)untered  are  neither  constant  nor  distinctive.  Thev  mav  even 
be  kK)ked  upon  as  the  results  of  the  spasmodic  conditions  that  mark  tlie 
clinical  course  of  the  infection.  The  same  is  true  of  the  serous  eechv- 
moses,  pulnionarv  congestions,  and  muscular  ruptures. 

Symptoms. — From  two  to  twenty  days  or  more  after  inoculation 
the  first  symptoms  appear.  The  intensity  of  the  disea^^e  and  itis  fatality 
an^  usually  in  direct  pro|>ortion  to  its  early  onset.  Stiffness  of  the  neck- 
and  jaw-mnsdcs  first  appears,  limiting  mastication,  the  movement  of 
the  tongue,  and  of  the  head.  Kernig's  symptom  appears  early,  and  |ht- 
sists  continuously  throughout  t\ie  clinical   period.^     Malaise,  chilly  sen- 

•  Wasserniaii  and  Takaki,  "  IWrlin.  kliii.  Woclu-ns.,"  June  3,  1898. 
2  liowlowzcw,  "  lierlin.  klin.  Woi-liens.,"  1U08,  No.  :>(),  37. 
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sations^  or  rigors  may  antedate  the  muscular  stiffness,  but  usually  do 
not  attract  much  attention.  The  muscular  spasm  increases  in  intensity 
and  invades  the  face  and  trunk.  From  the  tonic  action  of  the  zygomatic 
group  the  angles  of  the  mouth  are  retracted  in  characteristic  sardonic 
grin  that  uncovers  the  teeth,  and  the  jaws  can  be  only  slightly  separated 
or  may  be  quite  immovable.  The  head  is  then  retracted,  and  the  entire 
back  may  be  affected,  causing  rigidity,  or,  in  greater  degree,  opisthotonos. 
In  some  cases  the  tnmk  is  bent  laterally  or  forward.  The  lower  extremi- 
ties are  usually  more  affected  than  the  upper,  and  the  forearm  and  hands 
are  last  and  least  involved.  The  muscular  spasm  is  chiefly  tonic,  but  if 
the  condition  becomes  well  marked,  there  are  sharp,  short,  convulsive 
exacerbations  that  may  reach  a  most  frightful  intensity.  They  are  then 
provoked  by  the  slightest  irritation,  such  as  a  sudden  noise,  a  bright 
light,  a  touch,  the  jarring  of  the  bed,  or  any  motor  effort.  They  may 
occur  a  few  times  a  day  or,  in  extreme  cases,  with  great  rapidity,  at 
scarcely  noticeable  intervals.  When  these  develop  they  are  attended 
by  pain  proportional  to  their  intensity  and  duration.  They  may  impede 
the  thoracic  respiratory  excursions  or  induce  laryngeal  spasm  and 
dyspnea  or  asphyxia.  Often  the  thoracic  or  laryngeal  spasm  induces  a 
hoarse  noise,  which,  taken  with  the  distorted  face,  rigid  limbs,  retracted 
head,  and  opisthotonic  position,  presents  a  frightful  picture.  Profuse 
perspiration  may  be  occasioned.  The  temperature  may  be  normal, 
slightly  increased,  or  hyperpyrexia  may  appear  and  ordinarily  precedes  a 
fatal  termination.     Through  it  all  the  mind  remains  unclouded. 

Varieties. — Head  tetanun  or  cephalic  tetanus  follows  wounds  upon 
the  head,  face,  or  neck  ;  is  usually  of  prompt  appearance  after  the  inocu- 
lation ;  is  ordinarily  marked  by  trismus,  dysphagia,  facial  palsy,  and 
respiratory  difficulty,  a  rapid  course,  and  a  fatal  termination.  The  mod- 
ification of  tetanus  in  this  form  appears  to  be  due  to  early  poisoning  of 
the  medulla.  The  facial  palsy  that  frequently  and  the  oculomotor  pal- 
sies that  sometimes  occur  indicate  nuclear  disturbance.  The  difficulty 
in  swallowing  gives  a  rough  resemblance  to  rabies  and  has  led  to  the 
term  tetanus  hydrophobicus.  Tetanus  neonatorum  is  usually  due  to 
infection  of  the  umbilical  stump,  and  is  unknown  to  aseptic  midwifery. 
Puerperal  tetanus  occurs  in  parturients.  The  invasion  route  is  usually 
through  the  uterus. 

Diagnosis. — Given  a  locus  of  inoculation,  the  disease  can  scarcely 
be  mistaken.  When  a  history  of  trauma  is  wanting  hydrophobia  may 
be  suspected,  but  lacks  the  jaw-spasm  and  persistent  muscular  rigidity. 
Strychnin  poisoning  is  a  closer  imitator,  but  has  a  more  rapid  onset,  more 
violent  and  extensive  convulsions,  trismus  is  absent,  and  relaxation 
occurs  between  the  spasms.  Tetany  affects  the  hands  and  feet  mainly 
and  primarily  and  shows  a  number  of  special  reactions,  such  as  increased 
electrical  excitability  and  Trousseau's  sign.  Hysteria  may  imitate 
tetanus,  but  ordinarily  gives  a  hysterical  history  and  presents  the  stig- 
mata of  the  neurosis.  It  also  usually  appears  suddenly  after  a  hyster- 
ical convulsion,  suddenly  disappears  and  recurs,  and  lacks  the  nuchal 
rigidity  and  mental  clearness  of  tetanus.  Bacteriological  examination 
of  pus  from  wounds  may  make  or  confirm  the  diagnosis. 

Prognosis  is  always  grave  and  the  mortality  is  over  eighty  per  cent 
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Cases  appearing  before  the  sixth  day  usually  die ;  those  appearing  after 
the  twelfth  day  are  likely  to  recover.  Death  results  fi-om  apnea  and 
heart-strain.  Favorable  indications  are :  late  onset,  limited  muscular 
spasm,  absence  of  respiratory  and  medullary  symptoms,  infrequency  of 
convulsions,  normal  temperature,  and  ability  to  receive  and  assimilate 
nourishment. 

Treatment. — If  the  wound  of  entry  for  the  tetanus  infection  is  in 
an  unhealthy  state,  surgical  measures  of  local  disinfection  are  always  in 
order,  and  usually  consist  of  scraping,  cauterization,  and  the  employ- 
ment of  active  germicides.  Lambert  ^  believes  that  hydrochloric  and 
carbolic  acid  together  furnish  the  best  local  application.  It  often  hap- 
pens that  the  infection  atrium  is  completely  healed,  and  even  early 
cauterization  seems  to  be  of  doubtful  assistance  in  checking  the  disease. 
The  general  management  is  of  prime  importance.  The  patient  should  be 
secluded  in  a  darkened  room  and  every  possible  excitation  be  prevented. 
Alimentation  should  be  carefully  maintained  by  easily  digested  fluid 
foods,  and,  if  necessary,  by  the  use  of  the  nasal  tube  or  by  rectal  injec- 
tion. Sedative  drugs  and  antispasmodics  are  indicated,  and  various  ones 
have  cures  credited  to  them.  Chloroform  and  nitrite  of  amyl  are 
useful  to  meet  the  convulsions.  Chloral,  bromids,  morphin,  calabar 
bean,  and  curare  are  advised,  but  must  be  used  with  a  free  hand  or 
omitted  entirely.  Hot  baths  sometimes  act  most  soothingly.  Active  arti- 
ficial respiration  is  required  in  case  of  dyspnea  and  threatened  asphyxia. 
Immunization  of  late  years  has  been  attempted  by  the  use  of  the  anti- 
toxins introduced  by  Tizzoni  and  Catani.  They  have  been  found 
practical  and  reliable  m.  animal  experiments.  There  is  much  diversity 
of  opinion  regarding  their  value  in  human  tetanus.  Kneass,^  from  a 
tabulation  of  sixty-one  cases  treated  by  tetanus  antitoxin,  finds  an  insig- 
nificant advantage  over  the  older  medicinal  methods,  and  Berger,  Roux, 
Yandell,  and  others  are  of  the  same  opinion.  Lambert  ^  states  a  mor- 
tality of  tliirty-soven  per  cent,  under  the  antitoxin  in  acute  cases  devel- 
oping within  eight  days  of  the  infection.  It  is  not  unlikely  that  tlie 
antitoxins  will  be  so  much  improved  as  to  give  better  and  more  reliable 
results,  and  they  can  not  well  be  omitted  in  the  treatment  of  this  disease. 
They  are  valuable  in  proportion  to  their  early  use.  Antitoxin  has  been 
injected  into  the  substance  of  the  brain  through  trephine  o|>enings  in 
onler  to  hv\\\\r  it  quickly  into  operation,  but  the  results  hardly  warrant 
i\ni  niethml.  Intra.spinal,  subdural,  intravenous,  and  subcutaneous  injec- 
tion are  less  objectionable  and  probably  ecjually  efficacious.  The  re- 
moval of  spinal  fluid  and  the  intradural  injection  of  eueain  and  mor- 
phin has  been  of  apjwrent  l)enefit.  At  present,  medicinal  preparations 
are  also  ini lucratively  demanded  in  the  treatment  of  tetanus. 

HYDROPHOBIA. 

Hvdrophobia  is  an  acute,  infectious  disease  of  carnivorous  animals, 
transmissii)le  to  man  and  to  other  animals  by  inoculation.  It  is  also 
known  as  mbiis  and  lysm.     The  inoculating  animals  usually  are  dogs 

*  '•AiiitT.  Jour.  Mttl.  ScitMires."  Aii^.,  I'-'i^T. 

2  "Jour.  Aui.  Med.  Associaliou,"  July  IH,  ls9(>.  ^  l^^^.   ^.^ 
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or  wolves,  but  the  cat,  skunk,  and  even  poultry  may  carry  the  disease. 
The  exact  nature  of  the  poison  is  unknown.  It  undoubtedly  is  a  living 
oontagium.  The  disease  is  rare  in  this  countr}^  but  seems  to  be  growing 
more  common  in  the  Eastern  States,  and  almost  invariably,  in  man,  is  the 
result  of  bites  by  rabid  dogs.  In  North  Germany,  where  the  muzzling 
of  dogs  is  rigidly  enforced,  the  disease  is  almost  unknown.  It  is, 
therefore,  in  civilized  countries  a  preventable  disease. 

Morbid  Anatomy. — The  nervous  system  frequently  shows  lesions, 
but  these  may  be  completely  lacking  and  to  some  extent,  when  present, 
are  secondary  to  the  disease,  following  the  spasms,  dyspnea,  and  cardiac 
failure.  They  consist  essentially  of  vascular  disturbances :  dilatation, 
perivascular  leukocytal  infiltration,  ante-mortem  intravascular  clots,  and 
minute  hemorrhages.  Such  changes  are  most  frequently  encountered  in 
the  cortex  cerebri,  the  medulla,  and  cord.  According  to  Gowers,  they 
are  most  intense  in  the  neighborhood  of  the  pneumogastric  and  hypo- 
glossal nuclei.  The  perivascular  infiltration  in  this  locality  may  be 
intense  enough  to  suggest  miliary  abscesses.  The  salivary  glands  and 
kidneys  frequently  show  a  similar  infiltration  and  the  mucous  membrane 
of  the  pharynx  and  larynx  is  commonly  congested. 

Sjnnptoms. — Incubatian  requires  a  variable  period  of  from  two 
weeks  to  six  months,  and  there  are  reported  cases  occurring  twelve  and 
even  eighteen  months  after  inoculation,  the  virus  having  remained 
dormant.  The  ordinary  incubation  period  is  six  weeks  to  two  months. 
The  length  of  incubation  time,  according  to  Horsley,  is  modified  by  a 
number  of  factors:  (1)  It  is  shorter  in  children  than  in  adults.  (2) 
Wounds  of  the  face,  neck,  head,  and  hands,  and  the  unclothed  parts 
are  especially  dangerous,  and  the  disease  then  develops  promptly.  (3) 
Punctures  are  the  most  dangerous ;  lacerations  are  serious  in  proportion 
to  their  extent.  (4)  The  bites  of  rabid  animals  are  serious  in  this  order : 
Wolf,  cat,  dog,  and  other  animals.  About  fifteen  per  cent,  of  the  persons 
bitten  by  dogs  known  to  be  rabid  develop  hydrophobia. 

Rabies  varies  in  intensity  in  both  animals  and  man.  In  cases  of 
great  severity  paralytic  features  develop  early,  there  is  little  excitement, 
and  death  promptly  supervenes.  When  the  jwisoning  is  less  profound, 
the  disease  runs  a  longer  course,  and  presents  a  period  of  great  motor 
and  cerebral  excitements  In  man  the  hivasion  of  the  disease  is  fre- 
quently markeil  by  irritation  about  the  wound,  with  pain  or  numbness. 
Usually  there  is  headache,  depreasion,  loss  of  appetite,  irritability, 
sleeplessness,  and  anxiety.  The  pulse  and  temperature  may  be  slightly 
increased.  Bright  lights,  noises,  and  slight  excitement  of  any  sort  are 
shunned  owing  to  the  increjised  sensibility.  Stiffness  of  the  throat- 
muscles  and  difficulty  in  swallowing  are  noticed.  A  period  of  excitement 
then  usually  develops,  when,  in  rare  instances,  the  central  apparatus  may 
be  overwhelmeil  and  the  paralytic  form,  with  ascending  paraplegia  and 
heart- failure,  terminates  the  case  within  a  comparatively  few  hours.  In 
the  excite<l  perioil  there  is  great  motor  restlessness  and  hypersensibility  : 
spasms  affecting  the  throat  are  induced  by  any  fictitious  stimulus,  and 
swallowing  becomes  im]X)ssible,  so  that  fluids  are  shunned,  and  the  sight 
of  them  may  even  l^ecome  unbearable;  hence  the  name,  hydrophobia. 
Noises,  lights,  a  breath  of  air,  may  provoke  the  spasm;     and  it  may 
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involve  the  larynx  and  thorax,  producing  dyspnea,  cyanosis,  and  an 
alarming  asphyxia  that  even  tracheotomy  may  fail  to  relieve.  The 
respiratory  and  deglutition  spasms  are  often  attended  by  hoarse  sounds 
and  peculiar  noises,  that  have  been  thought  by  excited  laymen  to 
resemble  the  barking  of  dogs.  Saliva  accumulates  in  the  mouth  or 
drules  from  its  comers,  partly  from  an  increased  secretion,  but  mainly 
from  difficulty  in  swallowing.  Hallucinations  and  delirium  are  fre- 
quently present,  but  the  mind  may  be  quite  clear  and  the  patient  quiet 
between  the  paroxysms.  The  temperature  commonly  ascends  to  100° 
or  103°,  but  the  disease  may  be  afebrile  throughout  The  spasms 
gradually  become  wide-spread  and  tetanoid,  but  rarely  aifecting  the 
jaw  and  face,  and  relaxation  occurs  in  the  intervals.  After  one  to 
three  days  they  are  followed  by  the  paralytic  period,  and  spasms  no 
longer  occur.  An  ascending  paraplegia  is  commonly  presented.  Quiet, 
stupor,  and  coma  follow ;  the  heart's  action  becomes  greatly  weakened, 
and  death  follows  syncoj)e. 

Diagnosis. — The  diagnosis  of  a  well-developed  case,  with  motor 
excitement  and  a  history  of  a  bite  by  a  rabid  animal,  can  be  readily 
made.  We  have  to  exclude  tetanus^  in  which  there  is  usually  a  very 
recent  trauma,  masticatory  spasm,  constant  rigidity,  and  little  or  no 
diflBculty  in  swallowing.  LyssophMa  is  a  hysterical  condition  occur- 
ring in  a  neurotic,  and  is  a  variety  of  hypochondriasis  with  the  fixed 
idea  of  rabies.  The  attacks  that  occur  are  hysterical  exaggerations  of 
the  newspaper  accounts  of  rabid  patients,  and  such  cases  can  usually 
be  deciphered  by  the  concomitant  indications  of  hysteria.  Every  such 
case  should,  however,  be  carefully  watched  if  it  is  reasonably  certain 
that  the  patient  has  been  bitten  by  an  animal  suspected  of  rabies.  In 
every  case  it  is  also  important  to  diagnose  the  condition  in  the  allied 
rabid  animal,  and  this  can  be  done  with  certainty  if  inoculation  experi- 
ments can  be  made.  In  case  of  a  bite  by  a  dog,  the  animal  should  be 
placed  under  observation,  if  possible,  and  not  destroyed.  The  saliva 
being  highly  poisonous,  a  little  of  it  may  be  inoculated  into  the  dura  of 
a  dog  or  rabbit,  and  precise  results  obtained.  In  dogs,  the  jiaralytic 
form  of  rabies  is  the  most  common,  the  furious  form  exceptional.  The 
early  symptoms  in  the  dog  consist  of  dulhiess,  irritability,  and  surliness, 
the  bark  becomes  metallic,  food  is  neglected,  hut  bits  of  w  ood,  dirt,  and 
other  indigestible  articles  are  sometimes  swallowed.  If  furor  develop 
the  dog  runs,  snapping  at  everything  in  its  way,  especially  attacking 
other  dogs.  Children,  being  unaware  of  danger  and  less  able  to  escape, 
are  more  frequently  bitten  than  adults.  After  a  day  or  two,  or  a  few 
hours  only  in  some  cases,  paralytic  symptoms  set  in.  The  animal  be- 
comes uncertain  on  its  legs,  the  hinder  limbs  give  way,  and  the  paraly- 
sis becomes  general,  ending  in  death.  The  excitoil  stage  is  commonly 
transient,  and  paralytic  conditions  promptly  develop. 

Treatment. — An  inoculated  wound,  or  one  reasonably  suspected, 
should  be  treated  locally,  at  the  first  possible  moment,  by  thorough  cau- 
terization, or  excision,  if  practicable.  The  use  of  a  ligature  above  the 
wound  when  on  an  extremity,  suction,  and  free  bleeding  are  also  of 
value.    The  actual  cautery,  a  bunch  of  burning  matches,  strong  carbolic 
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or  nitric  acid,  may  be  used.  ImmtmizaHon  by  Pasteur's  method  is  now 
practicable  in  most  large  cities.  The  sooner  it  is  undertaken,  the  more 
successful  it  is  likely  to  be.  Less  than  one-half  of  one  per  cent,  of  all 
cases  treated  in  this  way  have  died  of  rabies.  Wlien  hydrophobia  de- 
velops in  man,  about  the  same  treatment  is  required  as  in  tetanus. 
There  is  no  danger  to  attendants,  and  no  case  is  on  record  where  the 
disease  has  been  transmitted  from  man  to  man.  Forcible  physical  con- 
trol is  practically  never  needed.  If  food  and  drink  can  be  swallowed, 
it  should  be  freely  given,  but  rectal  alimentation  is  usually  required* 
Chloroform,  bromids,  morphiu,  and  sedatives  are  palliative  only.  The 
disease  is  invariably  fatal. 

TETANY. 

Tetany^  or  tetanUla,  is  marked  by  peculiar  tonic,  bilateral,  parox- 
ysmal, muscular  contractions,  commencing  in  and  usually  confined  to 
the  extremities,  and  presents  an  increased  mechanical  and  electrical 
excitiibility  of  the  nerves.  It  may  occur  in  epidemics,  is  endemic  in 
many  places,  and  commonly  develops  on  a  background  of  malnutrition. 

Etiology. — It  occurs  most  frequently  before  twenty  and  practically 
never  after  fifty  years  of  age.  Both  sexcji  are  affected,  males  more  fre- 
quently before  adult  life,  females  more  commonly  thereafter.  In  Paris, 
Berlin,  Prague,  Vienna,  and  in  Syria  it  may  be  considered  endemic^  and 
epidemics  of  it  have  been  noted  in  these  j)laces,  and  in  schools  and  garri- 
sons. In  the  neurological  clinics  of  BitHu  ^  tetany  furnishes  one  per 
cent,  of  all  cases.  In  Vienna  seven-tenths  of  one  per  cent.  It  appears 
most  commonly  from  Januat-y  to  May.  In  America  it  is  comparatively 
rare  outside  of  quarters  in  large  cities  largely  jK)pulated  by  foreigners. 
Predisposing  cauaes  include  nearly  every  variety  of  depraved  nutrition. 
Sarbo,'-^  from  an  extensive  review  of  the  causes  of  tetany,  asserts  that 
impaired  nutrition  is  the  only  common  factor.  Of  most  importance  are 
chronic  gastro-intestiiuil  disonlers,  especially  gastric  dilatation,  with 
hypenicidity,  fermentative  diarrhea,  and  chronic  constipation.  Rickets 
is  a  very  common  accompaniment  in  children.  Cassel  ^  found  it  in  58 
out  of  GO  cases.  Tetany  may  follow  acute  infectious  and  septic  pro- 
cesses, or  appear  during  pregnancy  or  lactation.  Enucleation  of  the  thy- 
roid has  been  followed  by  tetany  in  a  considerable  projwrtion  of  cases. 
Billroth  and  Wolfler  rejx)rted  19  cases  of  tetany  in  a  totiil  of  123  thy- 
roidectomies. There  is  a  certain  relation  between  tetany  and  myxedema, 
which  may  concur  in  a  given  case.  If  about  one-fifth  of  the  thyroid  is 
spart^l,  tetany  does  not  appear,  according  to  von  Eiselberg.  Murray  in- 
sists that  it  does  not  occur  if  the  j>{irathyn)id  is  spared.  As  exciting  causes 
of  the  paroxysmal  attacks,  exposure  to  cold  and  emotional  disturbances 
are  often  active,  as  are  overexertion,  exhaustion,  actite  diarrhea,  and 
vomiting.  The  administration  of  ergot,  chloroform,  and  alcohol  has 
caused  them  to  appear,  and  they  may  be  induced  by  mechanic^al  irritation 
of  the  nerve-trunks  and  blood-vessels,  in  the  manner  to  bedescril)ed  later. 

The  epidemic,  endemic,  seasonal,  remissive,  and  toxic  features  of  the 
disease  point  very  strongly  to  the  activity  of  some  zymotic  agent,  but  as 

^  Lathrop,  "  lioston  Meil.  and  Surg.  Jour.,'*  Nov.  19,  1896. 
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yet  it  has  escaped  detection.  Oddo'  suggests  that  it  may  only  be  active 
in  the  presence  of  some  special  form  of  perverted  digestion.  The  vul- 
nerable portion  of  the  nervous  system  appears  to  be  the  spinal  and  bul- 
bar gray  and  the  peripheral  nerves.  The  relation  of  the  parathyroid 
bodies  to  the  tetany  of  operative  myxedema  and  that  of  paratliyroid- 
eetomized  animals  points  to  the  probable  participation  of  these  glands  in 
the  development  of  ordinary  tetany.  McCallumand  Voegtlin^  havedem- 
onatrated  that  the  parathyroids  practically  control  the  calcium  meta- 
bolism of  the  body  and  that  ablation  of  the  parathyroids  is  followed  by  a 
reduction  of  calcium  salts  in  the  blood,  and  that  the  administration  of 
calcium  salts  prevents  or  reduces  the  tetany.  Hence  the  value  of  milk 
diet  rich  in  calcium  in  these  cases.  Morbid  anatomical  changes  are  not 
constant,  though  suggestive.  Cloudiness  and  swellings  in  the  anterior 
horns  have  Ijeen  noted  by  Wiess  and  by  Barome  and  Cer\'asato. 
Peters,^  in  a  recent  communication,  claims  to  have  found  In  seven  cases 
an  acute  inflammation  of  the  extradnral  connective  tissue  amun^  the 
extradural  bloixlvesK^ls  and  fat,  constituting  a  juichy meningitis  externa 
and  secondarily  inducinj;  a  root  neuritis  and  ganglionitis  projwrtionate 
to  the  clinical  man! Testations  of  the  disease. 

Symptoms. — The  clinical  manifestations  mainly  fall  within  the  do- 
main of  the  lower  motor  neun>ns.  The  first  thing  to  attract  attention  is 
the  development  of  spasmodic  stiiTness,  usually  first  appearing  in  the  fin- 
gers and  wrists.  Afler  the  recnrrenct^  of  eeveml  attacks  adults  sometimes 
recognize  in  malaise,  headache,  depression,  and  general  pains,  premonitions 
of  the  on-coming  rigidities.  The  attacks  are  initiated  by  a  feeling  of 
prickling,  numbness,  and  some  local 
pain.  The  s[)asm  comes  on  slowly  and 
increases  gmdiially  in  intensity,  accom- 
[>anied  by  gniwing  discomfort  and  pain 
in  the  muscles.  There  arc  no  mental 
features  attribntable  ti>  tetany.  The 
s|>usm.'i  begin  |H'ri|»horaIly  in  the  fingers 
L  and  toes,  and  advance  towani  the  trunk. 
Ordinarily,  they  are  limited  to  the 
limbs,  and  mainly  atl'ect  the  )mrts  be- 
low the  ellwws  and  knees.  The  np{ier 
"^    t    /   ''*      """*  extremities  may  alone  be  invaded.     In 

ff      k/    jM ^'  otiier  eases  the  tonii;  sfxism  reaches  the^ 

%    J/     f^  nwrts  of  ti)e   limbs   and  invades   the 

\m  ^  '  trunk,  and  may  involve  all  the  ImxIv- 

^^*^Jr  mn.scK's  in  vcrv  severe  ea.-ies.      Hetrao- 

^*K^ff  tion  of  the  hl'iid  and  striibisnuis  an^ 

seldom  cncountciftl.     The  contnietion 
is  tonie   in  character  and   usually  ]>er- 
Fif-.  aia.— t.ifiini  uruii  mild  muck  o(  sistent   duriiiif    the    attack,    but    niav 

tclAny,  ^iHtwinic   clunirlfirLBtic   Buasuudio  .  rr^i  ..       i  i      .    i- 

pwiiiuiior  hanJ^auiirwi.  uitcrmit,      1  lic  iittjick  may  last  troni  a 

few  minutes  to  many  hours  and  occur 

'  "Miicich.  mci.  Woclien.."  Nuv.  10.  18<Xi. 
'  ■■  Jolma  Hopkins  Hosp.  Bull.,"  March,  1908. 
•  "Deutsch.  Arch,  far  Win.  Me<l.,"  Vol.  Ixxvii, 
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several  or  many  times  daily.  Attacks  may  cease  for  intervals  of  days, 
weeks,  or  months,  and  then  reappear,  but  if  latent  they  can  be  provoked 
in  the  intervals  by  appropriate  manipulation. 

The  positions  and  attitudes  caused  by  the  spasms  of  tetany  are 
strikingly  peculiar.  Ordinarily,  the  hands  are  rolled  into  the  cone-shape 
of  the  accoucheur,  the  digits  flexed  at  the  metacarpal  joints  and  rigidly 
extended  at  the  interncSal  articulations,  the  thenar  and  hypothenar 
eminences  approximated.  The  wrist  may  also  be  flexed  and  the  hand 
drawn  to  the  ulnar  side.  Less  commonly  the  fingers  and  wrists  are 
extended,  or  the  hand  may  be  made  into  a  fist  grasping  the  thumb,  or 
the  thumb  may  protrude  between  the  index  or  middle  digits.  In  cases 
of  severity  the  elbows  are  flexed  and  adducted  strongly  against  the  body. 
The  feet,  when  affected,  present  a  forced  equinovarus  position,  with  flexed 
and  sometimes  overlapping  toes.  In  extreme  cases  there  is  flexion  at 
the  knees  and  hips.  The  muscles  of  the  forearms,  legs,  hands,  and  feet 
are  tense,  firm,  and  often  sensitive.  Voluntary  movements  in  the  parts 
are  impossible,  and  passive  motion  causes  pain.  When  the  spasm  in- 
vades the  trunk,  intercostal,  abdominal,  and  spinal  rigidity  may  appear 
and  breathing  be  impeded.  In  rickety  children  laryngismus  stridxUus  is 
not  uncommon ;  in  adults  laryngeal  spasm  constitutes  a  serious  compli- 
cation. In  rare  instances  spasm  in  the  neck-muscles  draws  down  the 
chin  and  the  angles  of  the  mouth,  and  has  even  produced  fatal  com- 
pression of  the  air-passages.  Solovieff*  ^  has  noticed  in  adults  rhythmic 
contractions  of  the  diaphragm  synchronous  with  the  heart-beat  and 
attended  by  a  whistling  sound  in  the  left  lung.  Thoracic  and  diaphrag- 
matic rigidity  may  induce  asphyxia  and  even  death.  Ordinarily,  the 
face  escapes.  The  sphincters  may  be  tonically  contracted,  inducing 
obstipation  and  anasarca,  according  to  Oddo  and  Sarlcs,^  who  also  noted 
indican  in  the  urine,  due  to  intestinal  fermentation,  and  confirmed 
Weiss'  observ^ations  of  the  hy})ertoxicity  of  the  urine.  Retention  of 
urine  may  be  the  most  prominent  symptom.^ 

The  electrical  and  mechanical  irritability  of  the  motor  nerves  is 
peculiarly  increased.  If  pressure  be  made  over  the  median  or  ulnar 
nerves,  tlie  spasm  in  the  hand  is  increased,  or  during  its  absence  is  pro- 
voked. Pressure  over  the  brachial  artery  may  have  the  same  effect. 
This  is  known  as  Trousseau's  sign,  and  is  practically  pathognomonic. 
Gentle  tapping  on  the  nerves,  as  with  a  i>ercussion  hammer,  has  the 
same  effect.  Chvostek  discovered  that  the  facial  nerve  could  be  aroused 
in  the  same  manner,  causing  a  facial  contortion  exactly  limited  to  the 
distribution  of  a  branch  or  of  the  entire  nerve,  depending  upon  the  loca- 
tion of  the  blows — Chvostek^s  sign.  Erb  first  described  a  peculiar  exal- 
tation of  the  eleotical  excitability,  especially  to  the  galvanic  current — iV6'« 
phenomenon.  A  single  cell,  giving  but  one  or  two  milliamperes  of  cur- 
rent, may  be  sufficient  to  provoke  sharp  contractions,  and  anodal  opening 
tetanus  (A.  O.  Te.)  is  found  in  this  disease  alone.  Sarbo  has,  in  a  single 
cjise,  noted  the  myotonic  reaction  in  the  triceps,  a  resjwnse  that  was  con- 
sidennl  confined  to  Thonisen's  disease.  It  consists  of  i>ersistent  contrac- 
tion, lasting  some  moments  after  cessation  of  the  galvanic  current    The 

'  ''  Ronaski  Vratch,"  1902.  ^  '*  Ja  MM.  Inf.,"  Sept.  15,  1894. 

»  Burkhardt,  '' Jahreb.  f.  Kinderh.,"  1899. 
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faradic  responses  are  also  accentuate  in  most  cases,  but  many  remain 
about  normal.  Pi-esaure  uj)on  the  nerves  is  more  than  ordinarily  pain- 
ful, and  readily  induces  ])ersistent  paresthesia  in  their  cutaneous  distri- 
bution. The  tapping  that  causes  spasm  also  induces  pain.  Schlesinger  * 
has  directed  attention  to  &  leg  sign  which  he  ranks  with  the  Trousseau 
phenomenon.  If  the  extended  lower  extremity  during  the  intervals  be- 
tween spasms  is  strongly  abducted  at  the  hip,  in  a  few  moments  a  pain- 
ful cramp  develops  in  the  knee  and  a  tonic  cramp  appears  in  the  foot 
and  toes.  Edenia  of  the  hands  and  feet  and  localized  perspiration  may 
be  encountered.  The  ieviperature  may  be  normal,  but  is  often  elevated, 
as  might  he  expected,  in  the  gastro-intestinal  cases,  and  subnormal  in 
the  athyroidal  state  of  operative  myxedema.  Auditory  and  optic 
symptoms  and  trophic  changes  in  the  muscles  are  found  only  as  acci- 
dents. Objectively,  (mtimeows  HenmbiUty  is  normal,  and  the  reflexes  are 
unchanged  except  when  inhibited  by  the  spasmodic  state  of  the  muscles. 

Course. — The  great  majority  of  cases  nni  a  mild  course  to  recovery 
in  a  few  weeks,  especially  if  the  underlying  cause  can  be  removed,  but 
when  tetany  develops  on  gastric  dilatation  or  chronic  catarrhal  enteritis 
it  is  likely  to  have  a  protracted  course.  Appearing  generally  when  the 
organism  is  already  depressed  by  malnutrition,  it  may  be  a  formidable 
complication,  and  in  the  severe  cases,  where  the  spasms  invade  the  trunk 
and  implicate  the  respiratory  apparatus,  death  by  a^jphyxia  may  result. 
In  pregnancy  it  is  likely  to  be  mild  and  usually  terminates  promptly 
after  delivery,  but  parturition  may  cxiuse  very  severe  exacerbations  of 
the  attack.  The  lactational  cases  are  usually  manageable  if  the  child 
be  weancKl  and  the  nutrition  of  the  patient  reestiiblished.  Tetany  in 
the  athyroidal  state  is  fretjuently  fatal  ;  it  may  be  permanent  and  excep- 
tionally it  yields  to  thyroid  feeding.  Only  when  Trousseau's  and 
Chvostek's  signs  fail  can  the  disease  be  considered  at  an  end.  In  fatal 
cases  the  spasms  increase  in  frecjuenev,  distribution,  and  intensity,  and 
asphyxia  destroys  the  patient,  but  death  in  tetany  is  more  commonly 
the  result  of  the  underlying  disease. 

Diagnosis. — The  diagnosis  is  easy  if  the  characteristic  spasms  are 
accompanied  bv  the  meclianicjil  and  electrical  overexcitabilitv  of  motor 
and  sensory  n(»rves.  We  have  to  exclude  trtanun,  in  which  tlie  spiusms 
are  pn^cinled  by  stiffness  in  the  masseters  which  does  not  subside  in  the 
intervals  between  the  spasms.  It  is  also  marked  by  nuchal  rigidity  and 
great  gencnd  irritability.  In  tetanus  the  spasm  is  propagated  toward 
the  extremities,  usually  sparing  the  hands ;  in  tetany  it  is  centripetal 
and  usually  begins  in  the  hands.  The  phenomena  of  Trousseau, 
Chvostek,  and  Erb  are  absent  in  tetanus.  Hysferid  also  lacks  these 
special  signs  and  has  its  own  stigmata.  MeuincfitiK  may  be  mistaken  in 
infants,  but  presents  none  of  the  sj)ecial  signs  of  tetany. 

Prognosis. — ^The  prognosis  is  usually  gcxxl,  but  hangs  upon  the 
nature  and  managi^ability  and  the  underlying  cause.  It  is  unfavorable 
in  proportion  to  the  extent  and  degree  of  malnutrition  ])resent.  It  is 
grave  in  the  athyroidal  cases,  which  present  a  mortality  of  about  eighty 
|)er  cent.     A  tendency  to  recurrence  upon  renewal  of  the  ])redis}M^sing 

1  ♦Wiener  kliu.  Woth.,"  lyiO,  No.  9. 
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state  IS  marked.  Thus,  some  women  present  tetany  in  several  successive 
pregnancies,  and  exacerbations  of  the  predisposing  gastro- intestinal  state 
may  incite  a  return  of  the  tetany.  Extreme  severity  of  spasms,  involve- 
ment of  the  respiratory  appanitus,  intense  manifestation  during  labor, 
and  cerebral  symptoms,  as  in  uremic  cases,  are  of  serious  import. 

Treatment  must  be  directed  to  the  removal  of  the  underlying  causal 
state,  but  it  is  rarely  necessary  to  interrupt  pregnancy.  Rickets,  gastric 
dilatation,  intestinal  catarrh,  intestinal  parasites,  and  lactation  have  their 
several  indications.  Hygienic  and  sanitary  conditions  must  be  atten- 
tively studied.  The  spavins  are  controlled  by  quiet,  rest,  and  warm 
baths.  Bromids  and  chloral  are  useful  in  the  interval,  but  morphin, 
and  even  chloroform,  may  be  required  for  the  attack.  When  this  coin- 
cides with  labor,  the  birth  must  be  hastened.  Chloroform  must  be  used 
with  circumspection,  as  it  may  provoke  laryngeal  spasm,  as  may  also 
the  employment  of  the  stomach-tube  in  gastric  cases.  In  the  athyroidal 
cases  thyroid  feeding  sometimes  gives  relief,  but  can  not  be  relied  upon. 
The  administration  of  thyroids  in  other  cases  may  also  be  tried.  Mass- 
age, electricity,  and  jxissivc  movements  must  be  avoided,  as  they  usually 
intensify  the  spasms  when  present,  and  provoke  them  if  absent.  A  hot 
sponge  over  the  larynx  may  relieve  laryngeal  spasm,  but  tracheotomy 
may  be  required  in  rare  instances.  Oddo  ^  attaches  much  value  to  the 
continuous  use  of  cidomel,  which  corrects  the  gastro-intestinal  fermenta- 
tion and  expels  toxic  substances.  Dietetic  regulations  are  often  of  the 
first  importance.  Lactate  or  acetate  of  calcium  and  large  quantities  of 
milk  should  be  ordered.  The  condition  of  the  bladder  should  be  watched 
and  excessive  retention  of  urine  prevented. 

CHOREA. 

It  is  desired  to  limit  the  term  chorea  to  a  definite  morbid  entity. 
The  choreiform  features  of  hysteria  which  mark  epidemics  of  St.  Vitus' 
dance,  hereditary  chorea,  or  the  so-called  chorea  major  of  Huntingdon, 
the  electric  chorea  of  Dubini,  habit  chorea  or  the  maladie  des  tics,  and 
the  various  forms  of  myoclonus  should  l>e  carefully  distinguished  from 
minor  chorea  or  the  chorea  of  Sydenham,  with  which  we  are  now  to  deal. 
It  is  commonly  called  St.  Vitus'  dance,  but  that  term  may  better  be  re- 
served for  the  hysterical  forms. 

**  Chorea,"  judicially  says  Osler,^  "  is  an  acute  disease  of  childhood, 
rarely  of  adults  and  of  the  ageil.  Characterized  by  irregular,  involun- 
tary movements,  a  variable  amount  of  physical  disturbance,  and  asso- 
ciated very  often  with  arthritis  and  endocarditis.  The  disease  is  usually 
considered  as  a  neurosis,  but  the  clinical  characters  of  the  severe  cases 
and  the  frequent  heart  and  joint  complications  have  suggested  to  many 
recent  writers  that  it  may  be  due  to  a  specific  i)oison." 

Etiology. — Pred'Mposing  Causes — Sex, — Girls  are  affected  somewhat 
more  than  twice  as  fretiuently  as  boys,  and  the  disproportion  becomes 
even  greater  after  j)iil)erty.  The  vast  majority  of  cjises  develop  between 
five  and  sixteen  years  of  a(/e.  Chorea  is  comparatively  rare  before  the 
age  of  four.     Tlie  reported  congenital  cases  are  usually  mistaken  in- 

1  Loc.  cU.  2  On  "Choreji,"  Philadelphia,  1894. 
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stances  of  organic  cerebral  disease.  After  twenty  the  disease  is  mo^ 
rare,  but  may  appear  in  advanced  years.  The  great  majority  of  reported 
senile  cases,  however,  are  instances  of  motor  disturbance  symptomatic 
of  organic  brain  lesions.  It  is  somewhat  more  common  in  unhygienic 
and  cramped  conditions  of  life,  and  hence  in  urban  communities,  but 
spares  no  social  grade  or  locality.  Chorea  is  extremely  rare  in  the 
dark-skinned  races  on  this  continent.  Negroes  and  Indians  of  full 
blood  are  very  seldom  aiFected.  The  seasonal  relations  of  the  disease 
are  most  interesting.  According  to  Lewis,  the  frequency  of  chorea 
reaches  its  lowest  curve  in  November,  but  rises  rapidly  in  December, 
remains  stationarj'  in  January  and  Febmary,  mounts  still  higher — to 
its  acme — in  March,  falls  in  April,  again  rises  in  May,  and  then  gradu- 
ally declines  to  its  November  starting-point.  This  trace  corresponds 
with  that  of  rheumatism,  the  general  amount  of  sickness,  and  climatic 
vicissitudes.  Tlie  neurotic  viake-up  plays  a  distinct  predisposing 
r6le,  so  that  we  learn  to  expect  a  history  of  various  neuroses  and  psy- 
choses in  the  family,  and  of  "  nervousness "  in  the  patient.  Choreics 
commonly  show  some  of  the  so-called  stigmata  of  degeneracy  and  often 
give  a  history  of  pavor  nocturnus,  enuresis,  infantile  convulsions,  febrile 
deliriums,  impressionability,  and  mental  precocnty.  It  is  not  rare  to 
find  that  the  mother  has  had  chorea. 

Inciting  Causes, — Fright^  worry,  especially  at  school ;  mental  shock  and 
strain  generally,  and  overstudy  particularly,  are  frecpiently  alleged  in- 
citing causes,  but  on  close  analysis  usually  retain  but  little  significance. 
Very  frequently  the  early  mental  and  even  motor  symptoms  of  the 
disease  and  of  rheumatism  will  be  found  to  have  antedated  the  psychic 
trauma  that  precipitated  the  choreic  storm.  Imitation  plays  a  most  in- 
significant, if  not  entirely  negative,  role.  A  case  of  true  chorea  in  a 
school  or  home  for  children  may,  however,  start  an  epidemic  of  hys- 
terical St.  A'itus'  (lance,  or  of  hysterical  rlivthniic  spasms  Hysteria 
may,  iiuleed,  ape  cliorea  to  tlie  iniiuitest  detail,  and  they  may  l)e  associated. 
Traumatism  can  not  be  dissociated  from  mental  shock,  and  parents 
always  assiduously  seek  for  some  such  incident  and  cause.  Its  real 
value  as  an  etiological  factor  is  difficult  to  estimate,  but  seems  slight, 
and  often  tlie  particular  injury  is  but  one  of  the  insignificant  mishaps 
of  every -day  lite  in  ciiildlKXHl.  Itrffcv  irritntiou,  prominently  urged  by 
the  older  writei*s,  arising  fmm  the  intestines,  and  ])artieularly  from 
worms,  is  seldom  found,  but  should  not  be  overlooked.  Diseased  con- 
ditions in  the  nasopharynx  are  more  likely  to  induce  tics  than  chorea, 
and  tlie  same  niav  be  sjiid  of  eve-strain,  the  fetich  of  some  recent 
writers.  If  the  ocular  apjxaratus  is  unbalanced  or  refractive  errors  are 
found,  tiiev  should  be  relievcHl  here  as  well  as  elsewhere.  It  is  not  un- 
reasonable  to  suppose  tiiat  their  deleterious  influence  may  protract  the 
nervous  manifestations  of  chorea,  or  may  predispose  to  it  by  lowering 
the  «reneral  tone.  Pregnancy  appears  capable  of  causing  a  recurrence 
of  eliorea  or  of  favoring  its  development  and  modifying  its  course.  The 
chorea  of  pregnancy  furnishes  one  of  the  varieties  of  the  disease,  and 
accounts  in  jwrt  for  the  larger  proportion  of  female  eases  in  adult  years. 
As  strongly  urged  by  Tourette,  many  such  cases  are  purely  hysterical^ 
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though  commonly  considered  choreic.  Chorea  is  sometimes  preceded  or 
accompanied  by  the  infectious  diseases  of  childhood,  as  might  naturally 
be  expected,  given  the  fact  that  chorea  is  especially  a  malady  of  early 
life.  The  relationship  is  mainly  one  of  coincidence.  They  may,  how- 
ever, modify  the  chorea.  Occurring  during  its  early  period,  they  tend 
to  intensify  it,  but  if  it  be  on  the  wane,  they  seem  not  rarely  to  hasten 
its  r^ression.  The  favorable  influence,  if  it  exists,  may  perhaps  be 
attributed  to  the  forced  rest  they  necessitate,  and  we  are  to  see  that  rest 
is  the  most  important  element  in  the  treatment  of  chorea.  Anemia  and 
Ttialnuttniion  sometimes  precede  chorea,  and  may  furnish  a  certain  liability 
to  its  invasion,  but  usually  they  follow  its  development  and  are  symp- 
tomatic of  it. 

Rheumatism  {Cardiopaihyy  Arthritis), — The  questions  arising  re- 
garding the  relations  existing  between  rheumatism  and  chorea  are 
interesting  and  practically  important.  In  order  to  start  aright,  it  should 
be  stated  that  rheumatism  is  here  meant  to  broadly  signify  the  acute 
manifestations  of  an  infectious  process  that  is  marked  by  inflammatory 
disturbance  of  articular,  serous,  and  endocardial  surfaces.  This  is  pre- 
sumably a  heteropathic  disorder,  but  in  most  instances  due  to  the 
activity  of  an  unknown  specific  micro-organism  ;  unless  we  accept  as 
such  the  streptococcus  isolated  by  Triboulet,  Wasserman,  Pain  and 
Poynton,  and  Benton  and  Walker.  It  has  long  been  observed  that  acute 
rheumatism  and  cardiac  lesions  may  precede,  attend,  or  follow  chorea. 
Diff'erent  observers  find  such  relation  in  widely  varying  ratio.  One 
sees  rheumatism  in  '* growing  pains";  another  requires  that  all  the 
articular  manifestations  should  be  present  to  justify  its  recognition. 
Tlie  most  reliable  statistics  give  a  rheumatic  association  in  about 
20  per  cent,  of  all  cases.  Thus,  Osier,  21  per  cent,  and  18.24  per 
cent,  in  two  series ;  Townsend,  21  ;  Crandall,  54 ;  Starr,  18 ;  the 
British  Collective  Investigation,  22  per  cent.  Usually  the  arthritis 
precedes  the  chorea,  rarely  it  follows,  and  exceptionally  it  develops 
during  the  progress  of  the  motor  disturbance.  If  tlie  milder  manifesta- 
tions of  rheumatism  are  accepted  in  this  connection  and  allowances 
made  for  the  unrecognized  ciises,  it  is  permissible  to  say  that  it  is 
associated  with  chorea  in  one-half  of  all  cases.  Fatal  cases  of  chorea 
almost  invariably  show  endocardial  vegetations  which  differ  in  no  par- 
ticular from  those  due  to  rheumatic  endocarditis,  yet  such  cases  give  a 
rheumatic  history  in  only  about  twenty-five  per  cent. 

Pathogenesis. — It  is  needless  to  even  enumerate  all  the  theories 
that  have  been  advanced  regarding  the  nature  of  chorea.  Those  now 
advocated  may  be  divided  into  the  neurotic,  the  infectious,  and  the 
rheumatic  tlieories.  Granting  that  acute  rheumatism  is  an  infectious 
disease,  the  tliird  division  is  embraced  in  the  second.  The  neurotic 
theory  is  based  largely  upon  the  appearance  of  the  disease  during  the 
years  of  active  growth,  the  common  neurotic  jKJCuliarities  and  antecedents 
of  the  patients,  the  incitement  by  mental  shocks,  the  psychical  symptoms, 
and  the  complexity  of  the  nervous  disorders,  which  embrace  motor,  reflex, 
and  sensory  troubles.  Even  the  arthritis  has  been  referred  to  a  nervous 
source.     Cliarcot  said  it  was  the  old  question  of  arthritism  in  combina- 
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tion  with  nervous  diseases.     Joffroy  denominates  chorea  as  a  cerebro- 
spinal neurosis  of  the  period  of  growth. 

The  theory  of  infection  rest^  upon  the  influence  of  age,  sex,  and 
season ;  the  association  of  chorea  with  other  infections,  its  intimate  rela- 
tion with  rheumatism;  the  infectious  aspects  of  fatal  cases  clinically,  and 
the  presence  of  endocarditis  at  practically  every  autopsy,  often  accom- 
panied by  pericarditis,  pleurisy,  parotitis,  abscess  formation,  and  other 
septic  processes.  Finally,  there  are  those  who,  following  Kirkes,  Roger, 
and  others,  see  in  chorea  only  a  manifestation  of  rheumatism.  This 
theory  of  identity  is  recently  maintained  by  Churton.^  He  says: 
"  The  postulated  toxin  (x)  being  accepted  as  an  essential  element  in 
the  causation  of  rheumatism,  depressing  conditions  (y)  determine  the 
first  position  or  locus  (z)  of  tiie  disonler.  ...  If  (y)  is  a  fright, 
shock,  or  intense  excitement,  (z)  will  be  the  nervous  system ;  in  the 
developing  brain  of  a  child  the  result  is  usually  chorea  ;  in  adults  it  may 
be  delirium  or  coma,  j^erhaps  hyperpyrexia.  .  .  .  Wetting  of  the 
feet  always  causes  arthritis  first  in  the  lower  extremities  ;  of  shoulders, 
in  the  upper  extremities."  The  eml)olic  theory  of  Kirkes,  upheld  by 
the  experiments  of  Money,  wa.s  based  on  the  supposition  that  endocar- 
ditis always  preceded  chorea,  which  can  not  be  maintained. 

As  to  the  precise  location  of  the  disease  in  the  nervous  system,  the 
mental  symptoms,  frequent  monoplc^ic  or  unilateral  distribution  of  the 
chorea,  and  the  practical  exemption  of  the  tr7)phic  functions  of  the  lower 
motor  neuron,  with  absence  of  sensory  disturbance,  point  to  the  cerebral  cor- 
tex. Wood,  from  expi^riments  and  in  vest  igtit  ions  in  canine  chorea,  located 
the  disturbance  in  the  spinal  gray,  but  this  disease  is  not  identical  with 
human  chorea. 

Regarding  the  nature  of  the  specific  microbe  in  chorea,  nothing  defi- 
nite can  now  be  offered.  In  1891  Pianese  ^  cultivated  a  rod-shajied 
microbe  from  the  cord  and  brain  of  a  fatal  case  of  ciioroa,  which,  in- 
jected into  animals,  prcKluctHl  apathy,  then  tremor,  tlien  convulsive  move- 
ments, and,  finally,  death.  Autopsical  search  in  these  animals  det^Hited 
this  bacillus  exclusively  in  the  nervous  apparatus.  This  finding  has  not 
been  continued.  Dana  ^  has  found  a  (liplcK'occus  in  the  meninges  of  a 
fatal  case,  but  lus  subacute  leptomeningitis  was  present,  it  wjis  possibly 
or  probably  the  sp(»cific  micrococcus  of  tiiat  disease.  Various  strepto- 
cocci liavc  also  been  noted.  Wcstplial,  Wass<Tnian,  and  Malkoff  * 
isolated  from  the  blocxl,  brain,  and  cardiac  vegetation  of  a  fatal  case  of 
ciiorca  a  micrococcus  wiiich  produced  artiiritis  in  animals. 

Morbid  Anatomy. — As  chorea  is  seldom  fatal,  the  post-mortem 
chanjres  found  in  tiie  extraordinarily  severe  cases  that  result  in  death 
can  hardly  be  sup])ose(l  to  fairly  represent  the  anatomy  of  the  disease. 
Even  in  such  cas<'s  there  are  no  uniform  or  chara(^teristic  changes.  In 
the  brain  and  spinal  cord  intense  hyperemia,  peri-arterial  exudations, 
minute  hemorrhages,  softened  s|K)ts,  and  occasional  emboli  have  lvH}n 
not<Hl,  esiKHMally  in  the  deeper  jX)rtions  of  the  motor  tracts  in  and  alwut 
the  basal  gjuiglia.     The  chorea  cotpnsclcs,  first  describeil  by  Elischer, 
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and  often  found  by  others,  are  equally  develoj)ed  in  various  infections, 
as  proved  by  Manasse,  who  found  them  in  twenty  autopsies  upon  septic 
subjects,  and  was  able  to  produce  them  in  dogs  by  putrescent  intra- 
venous injections.  They  are  hyaline  in  chemical  reaction,  develop  in 
and  around  the  arterioles  and  in  the  perivascular  spaces  throughout  the 
brain  and  cord,  and  furnish  another  argument  for  the  infectious  char- 
acter of  chorea.  Turner  ^  describes  swellings  and  opacities  in  the  corti- 
cal pyramidal  cells.  One  of  his  five  cases  had  puerperal  sepsis  and  two 
albuminuria,  l)oth  of  which  might  account  for  the  cellular  changes. 
The  two  remaining  cases,  if  identical,  may  be  taken  as  showing  changes 
of  a  septic  or  infectious  nature.  The  heart  is  more  often  diseased  in  the 
fatal  cases  of  chorea  than  in  anv  other  maladv  whatsoever.  Osier,  in 
the  73  cases  collected  by  him,  finds  cardiac  lesions  recorded  in  over  90 
per  cent.,  consisting  of  recent  endocarditis,  62  cases,  with  pericarditis 
19  times;  pericarditis  alone  in  2  cases;  chronic  mitral  endocarditis 
twice,  and  fatty  heart  once.  The  ordinary  endocardial  appearance  is 
a  row  of  papular  granulations  at  the  mitral  orifice.  All  varieties 
of  incidental  and  accidental  septic  conditions  are  rei)orted  in  the 
literature.  Staphylococcus  aureus  and  pyogenes  have  been  noted  by 
Guizetti,  staphylococcus  aureus  and  streptococcus  by  Reichardt.  Pre- 
oprajensky  ^  claims  to  have  found  streptococci  in  the  blood  in  two 
cases,  both  of  which  were  benefitetl  by  the  use  of  antistreptococcus 
senuu.  Benton  and  Walker  ^  claim  to  have  found  a  specific  streptococ- 
cus in  chorea  and  acute  rheumatism  reacting  in  certain  respects  differ- 
ently from  the  streptococcus  of  human  septicemia. 

Symptoms. — Chorea  is  commonly  of  insidious  onset ,  but  its  motor 
symptoms  may  appe^ir  abruptly — that  is,  within  a  few  hours  or  days  after 
a  fright  or  other  mental  disturbance.  In  the  large  majority  of  cases 
parents  can  easily  recall  that  for  a  period  of  days  or  w^eks  before  motor 
disturbance  attracted  their  attention  the  child  had  been  peevishy  obsti- 
nate, apprehensive,  easily  displeased,  and  less  companionable  with 
its  playmates.  Perverseness  and  moral  oblicjuities  sometimes  appear. 
Very  commonly  the  deep  has  been  disturlxnl  and  broken  by  distressing 
dreams  or  actual  nocturnal  pavor.  More  often  there  is  mere  restless- 
ness and  difficulty  in  getting  to  sleep.  This  prodromlc  period  should  be 
carefully  investigated,  as  it  is  likely  to  give  valuable  warning  in  case  of 
recurrent  attiicks.  At  school  the  child  becomes  inattentive  and  forget- 
ful, and  finds  increasing  difficulty  with  its  studies.  If  reprimanded, 
there  is  undue  depression  or  unusual  emotion  or  capriciousness.  The 
inability  to  study,  due  to  the  lack  of  mental  concc^ntration,  leads  too 
oflen  to  the  supj)osition  of  overstudy ;  but  it  is  {)articularly  among  the 
bright,  precocious,  and  easily  stimulated  school-children  that  chorea  i» 
likely  to  appear.  These  are  exactly  the  children  whose  men  till  develop- 
ment should  be  retarded,  and  it  is  among  these  that  forcing  methods 
in  school- work  are  most  baneful. 

After  a  widely  varying  period  the  motor  choreic  features  appear. 
These  at  first  consist  ordinarily  of  sudden,  unwilled,  slight  movements 
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or  unexpected  relaxation  of  muscular  contraction.  The  child  apjiears 
maladroit,  upsets  its  cup,  drops  articles  from  its  hands,  and  lays  itself 
liable  to  admonition,  and,  unfortunately,  in  some  instances,  to  chastise- 
ment, which  may  bring  down  the  choreic  storm  in  a  burst  of  motor 
twitchings,  grimacings,  and  spasmodic  disturbance.  Lacking  cause  of 
sudden  exacerbation,  the  movements  gradually  become  more  pronounced 
and  bizarre.  There  is  often  complaint  of  fatiguey  pains  in  the  limbs  or 
joints,  and  frequently  loss  of  appetite  and  constipation  are  early  noted. 

Motor  Features. — ^The  choreic  movements  ordinarily  begin  in  the 
muscles  of  the  hands  and  forearm,  but  the  face  is  soon,  sometimes  first, 
aflTected,  and  then  the  lower  extremities,  shoulders,  and  trunk,  in  varying 
order.  Occasionally,  the  chorea  is  confined  to  a  single  extremity  or  to 
one  side  of  the  body,  or,  beginning  on  one  side,  may  invade  the  other, 
subsiding  or  persisting  in  the  original  territory.  Commonly,  both  sides 
are  not  equally  involved.  As  a  rule,  the  affected  muscles  show  three 
important  functional  mcxlifications :  (1)  Unwilled  but  conscious  twitch- 
ings or  spasm  ;  (2)  inability  to  maintain  steady  contraction,  and  (3)  loss 
of  power.  The  choreic  movements  vary  not  only  in  distribution,  but  in 
intensity  at  different  times  and  in  different  cases.  We  may  first  consider 
a  case  of  average  severity.  The  spontaneous  actions  may  be  described 
as  disordered,  irregular,  arrhythmic,  of  considerable  amplitude,  and  of  a 
rapidity  betwtH*n  tics  and  athetosis.  They  cease  during  sleep,  though 
there  may  be  great  restlessness.  They  may  even  prevent  sleep.  They 
can  be  slightly  controlled  during  the  execution  of  voluntary  move- 
ments, but  arc  excited  and  exaggerated  by  embarrassment  and  any 
emotional  excitement  Mitchell  and  Rhein  ^  define  several  varieties  of 
choreic  cases  dejxjnding  upon  motor  peculiarities:  **(!)  Cases  which 
show,  at  some  stage  or  throughout  the  attack,  an  absence  of  movements 
during  rest.  (2)  Cases  with  continuous  movements  during  rest,  but 
increased  l)y  intentional  effort.  (3)  Cas(\s  with  severe  choreic  move- 
ments, entirely  disappearing  during  muscular  acts.  (4)  Cases  in  which 
the  movements  are  unaltertKl  by  muscular  efforts.  (5)  Ciises  presenting 
several  of  these  phases  at  different  times."  In  the  face  they  usually 
cause  bilateral  griniaeing,  esj)ecially  affecting  the  lips  and  nose,  less 
frecjuently  invading  the  muscles  of  the  brow  and  eyelids.  The  lips 
may  be  quickly  pursed  up  or  retracted,  the  tongue  protruded  and  re- 
tracted, tlie  teeth  snapped  together.  In  this  way  speech  is  impaired  and 
becomes  halting  or  explosive,  due  entirely  to  faults  of  articulation,  as 
the  hirvux  is  j)ractically  never  involvcnl.  iSiral/oirhu/  is  sometimes 
difficult,  mainly,  iiowcver,  on  account  of  the  choreic  movements  of  the 
lips,  cheeks,  tongue,  and  ])alate.  The  totujuc  is  usually  affected  very 
early,  and  in  |M^rhaps  the  majority  of  eases  the  choreic  movements  j)er- 
sist  in  this  organ  after  they  iiave  elsewhere  disapj)eare(l.  Ordinarily, 
if  the  patient  is  askt^l  to  show  his  tongue  the  chorea  is  at  once  provoked 
in  the  facial  muscles,  but  the  tongue,  too,  is  animated  by  involuntary 
writhiugs  that  appear,  sul)si(le,  reappear,  and  usually  end  in  its  sudden 
retraction  and  the  quick  closing  of  the  mouth.  In  very  exceptional 
cases  the  ocular  muscles  are  implicated,  causing  momentary  diplopia, 
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and  movements  in  the  iris  have  been  seen  attending  momentary  con- 
fusion of  vision.  Sluggishness  of  pupillary  contraction  to  light  is  not 
uncommon,  and  a  few  cases  of  retinal  embolism  are  recorded.^ 

In  the  upper  extremities  the  choreic  twitching  is  most  and  first  devel- 
oped in  the  fingers,  which  move  individually  or  together,  separate  and 
close,  extend  or  flex,  with  more  or  less  disorder.  Pronation  and  supina- 
tion are  more  common  than  wrist  movements,  and  the  shoulders  are 
more  affected  than  the  elbows.  Indeed,  it  is  rare  that  shrugging  of  one 
or  both  shoulders  does  not  take  place.  When  the  chorea  is  well  marked, 
objects  are  grasped  with  difficulty.  The  hand  approaches  them  by  zig- 
zags and  suddenly  swoops  down  upon  them.  Finally,  prehension  may 
be  impossible,  and  the  patients  can  no  longer  feed  themselves,  or  spill 
everything  they  attempt  to  carry  to  the  mouth.  The  lower  extremities 
are  usually  less  affected,  but,  as  in  the  upper  members,  the  digits  show 
the  most  disturbance,  flexing,  extending,  or  separating  in  disorder.  The 
big  toe  and  the  thumb  are  most  active,  as  a  rule.  The  station  is  rendered 
unsteady,  sometimes  uncertain,  and  rarely  impossible,  by  the  movements 
of  the  legs  and  feet.  In  walking  the  gait  is  often  peculiarly  disturbed. 
The  steps  are  unequal  in  length  and  irregular  in  rhythm.  The  feet  may 
be  jerked  from  the  direct  line  of  advance,  raised  too  high,  or  brought 
down  too  vigorously,  but  never  rhytlynically.  The  knees  are  not  always 
firmly  sup])orted,  so  that  altogether  there  is  sometimes  presented  a  pecu- 
liar resemblance  to  the  many-jointed  action  of  marionettes  danced  on 
a  string,  which,  tiiken  witli  the  grimaces  and  with  the  contortions  of  the 
hands,  recalls  the  clownishness  Sydenham  so  graphically  described. 
The  muscles  of  the  inmk  and  neck  do  not  escape,  and  may  cause  nod- 
dinjrs  and  bendings  that  are  often  most  apparent  when  the  patient  is 
seated.  The  dictphragm  and  the  tlioracic  mutivJes  are  commonly  invaded, 
causing  irregularity  of  respiration  and  sometimes  spasmodic  noises,  or 
there  may  be  peculiar  involuntary  clucking  or  swallowing  sounds. 
Graves  -  has  made  a  painstaking  study  of  these  respiratory  irregulari- 
ties which,  by  suitable  self-registering  apparatus,  he  finds  practically 
always  present,  even  in  the  very  mild  cases,  and,  what  is  a  matter  of 
more  imjx)rtance,  that  they  persist  long  after  the  more  noticeable  symp- 
toms disappear.  In  this  way  many  recurrences  are  shown  to  be  merely 
relapses  of  the  original  attack.  The  choreic  movements  may  be  so 
continuous  and  severe  as  to  prevent  sleep,  to  confine  the  patient  to  bed, 
and  to  cause  innumerable  bruises  and  excoriations  by  friction  or  bv 
rough  contact  with  hard  substances,  such  as  the  walls  and  furniture. 

If  the  patient  is  directed  to  gra^p  the  physician's  hand  and  hold 
firmly,  iiuqiuditics  in  pressure  will  at  once  be  observed.  Relaxation  or 
sudden  increase  of  muscular  tension,  or  both,  are  noticed.  Of  still 
greater  iniportiince  is  a  loss  of  mu^scidar  power,  which  is  practically  always 
present  in  nmscles  affected  by  chorea,  as  can  be  clearly  shown  in  the 
unilatc'ral  cases.  This  may  reach  a  loss  of  fifty  or  seventy  per  cent.,  and 
in  the  paralytic  form  of  chorea  it  constitutes  tlie  major  motor  difficulty. 
The  paretic  feature  of  chorea  explains  the  ready  fatigue  and  accentuates 
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the  need  of  rest  in  the  management  of  the  disorder.  Rnssel  ^  notes 
that  the  handtcriiing  may  be  (1)  merely  choreic,  (2)  may  be  very  good 
even  when  choreic  disturbance  is  well  marked,  (3)  may  be  almost  im- 
possible though  choreic  movements  are  extremely  slight,  (4)  may  be 
entirely  unintelligible  though  control  of  the  pen  is  good,  and  (5)  may 
present  pure  motor  agraphia. 

The  sphmders  are  never  affected  except  in  the  last  stages  of  the  fatal 
cases.  Objectively,  semibilUy  is  normal,  as  a  rule,  and  any  considerable 
anesthesia  or  dysesthesia  should  cause  a  suspicion  of  hysteria.  Triboulet 
laid  much  importance  on  st^nsitive  spots  beside  the  spinal  processes  of 
the  vertebrae  and  over  the  intercostal  nerves,  but  they  are  inconstant. 
The  electric  excUahiliti/  of  the  nerves  and  muscles  is  sometimes  increased, 
and  the  anodal  closing  contraction  may  equal  the  similar  cathodal  re- 
sponse. General  /o«y  of  flesh  is  a>mraon,  but  localizeil  muscular  atrophy 
is  very  seldom  found.  Shaw'  ail  Is  attention  to  a  jerky  response  upon 
eliciting  the  knee  phenomenon,  otherwise  the  reflexes  are  unaffected. 

Mental  Disturbances. — Aside  from  the  temperamental,  moral,  and 
affective  changes  so  common  in  the  prodromal  stages,  and  which  may  per- 
sist throughout  the  attack,  other  mental  disturbances  may  rarely  occur. 
The  former  are,  in  a  sense,  proper  to  chorea,  and  with  the  myasthenia 
may  cause  a  marked  change  in  the  fades,  which  presents  an  inane  and 
stupid  appearance,  often  at  great  variance  with  the  normal  attributes  of 
the  child.  Some  of  this  mav  be  due  to  the  weakness  of  the  facial  mus- 
cles,  but  mainly  it  is  consistent  with  the  hebetude,  irritability,  and 
weak€»ned  mentality  in  such  cases.  HaUueinations  of  sight  are  frequently, 
and  of  the  other  senses  rarely,  noted.  They  usually  appear  toward  or 
during  the  night.  In  the  grave  cases,  when  the  choreic  status  is  produced, 
the  temperature  elevated,  and  the  muscular  activity  at  its  height,  deliriumy 
commonly  of  a  hallucinatory  character,  is  often  present.  Occasionally, 
psychoses  of  various  forms  are  encountered — the  concomitant  manifesta- 
tions of  degeneracy  and  toxicity. 

Cardiac  Disorders. — In  chorea  the  heart  fr(H|uently  presents  clinical 
symptoms,  and  apiwirently  is  nnu^h  ortener  involved  than  auscultation 
indicates.  Tins  is  shown  by  the  considerable  percentage  of  caRliac 
lesions  in  fatid  cases  without  cardiac  symptoms,  and  the  Jistonishing 
number  of  cases  of  chorea  which  show  organic  heart-l(»sions  ujKin 
examination  years  after  the  chorea  has  disappeared.  During  chorea 
heart-murmurs  are  present  in  al)out  one-third  of  the  eases,  and  are  func- 
tional or  organic.  In  addition,  there  are  disturbances  of  rhythm,  rapid 
action,  an<l  pain.  (Jaldi^  calls  particular  attention  to  the  variability  of 
the  cardiac  diamrters  during  chorea  an<l  their  wide  and  rapid  changes 
under  insigniticant  causes. 

Functional  munnurs  are  most  commonly  lu^ard  at  the  base  and  to  the 
left  of  tlu^  sternum,  with  the  systole  usually  most  intense  over  the  pul- 
monary valves,  and  often  attended  by  rapid  heart-action.  Anemic 
munnnrs  over  the  tricuspids  propagated  into  the  neck  are  not  infre- 
quent,   and   are   often    associated    with    an    increased    area    of  cardiac 

1  "  Lancet,"  April  1,  1899.  2  "  Allx-mv  Me<l.  Ann  ,"  Mav,  1897. 

3  "11  Policlinico,"  Nov.  21,  1903. 


INFECTION  NEUROSES.  557 

dullness.  They  may  only  be  noticeable  with  the  patient  in  the  horizontal 
position.  Organic  miwmurs  are  usually  the  result  of  endocarditis,  most 
often  affecting  the  mitral  orifice,  systolic  in  i)oint  of  time,  and  with 
greatest  apical  intensity.  Palpitation  and  cardiac  or  precoi'dial  pain  are, 
on  the  wliole,  exceptional.  An  aUered  rhythm  is  a  very  common  observa- 
tion in  cliorea.  This  has  been  attributed  to  chorea  affecting  the  heart- 
muscle,  but  is  more  reasonably  referable  to  functional  disturbance  and 
respiratorj'  irregularities,  which  are  very  frequent  in  this  disease.  Very 
often  the  frecjuency  of  the  heart>-beats  is  the  same  in  both  the  horizontal 
and  vertical  positions.  A  rapid  heart  sometimes  persists  after  the  attack. 
Ordinarily,  the  endocarditis  develops  during  the  evolution  of  the  chorea, 
and  is  sometimes  attended  by  joint  symptoms.  Organic  heart  disease 
seems  to  be  most  frequent  from  five  to  ten  years  of  age,  but  this  corre- 
sponds to  the  period  of  the  greatest  frequency  of  chorea.  The  customary 
post-mortem  findings  liave  been  already  noted.  Of  equal  or  greater 
imjwrtance  are  tiie  iK)stchoreic  observations.  Thus,  Mackenzie  found 
66.6  per  cent,  of  thirty-one  cases  of  chorea  examinc^l  from  one  to  five 
years  after  the  attack  marked  by  organic  cardiac  lesions.  Osier,  in  a 
more  extended  and  \(}vy  closely  scrutinized  series,  found  51^  per  cent, 
of  postciioreic  cardiopaths.  The  same  thing  is  shown  by  the  long- 
recognized  fact  of  an  increasing  proportion  of  c*aixliac  diseases  in  the 
subjects  of  reiK^ated  attacks  of  cliorea.  The  practical  deduction  points 
the  need  of  systematicjilly  watching  the  heart  throughout  the  course  of, 
and  for  a  long  time  subsequent  to,  the  attack  of  chorea. 

The  greneral  state  in  chorea  is  commonly  reduced.  Often,  but 
by  no  means  always,  there  is  some  degree  of  physical  depression  pre- 
vious to  the  onset.  Anemia,  loss  of  appetite,  gastric  indigestion,  slug- 
gishness of  the  bowels,  and  dryness  of  the  skin  are  usually  developed 
early  in  the  choreic  attack,  and  are  sometimes  induced  or  increased  by 
the  injudicious  use  of  arsenic.  Ordinarily,  chorea  is  afebrile.  In  the 
choreic  status  and  in  cases  of  mixed  infection  or  concomitant  sepsis, 
the  temj)erature  rises  and  is  proj)ortionate  to  its  cause. 

Course. — The  course  of  chorea,  whether  of  insidious  or  of  abrupt 
onset,  is  usually  markcil  by  exacerbations  and  reinimons  of  the  peculiar 
movements  In  the  majority  of  cases,  after  reaching  various  grades  of 
severity,  the  chorea  r/radiuiJh/  declines,  leaving  the  lower  extremities,  the 
upper  extremities,  tlie  trunk,  the  face*,  and  the  tongue,  usually  in  the 
onler  nientioneil.  At  a  time  when  the  movements  no  longer  occur 
spontaneously  they  may  still  be  provokt^d  in  the  face,  and  esjiecially  in 
the  tongue,  by  dircK'tiiig  it  to  be  vigorously  protruded.  The  average 
duraiion  of  the  disease  is  from  six  weeks  to  four  months,  but  cases  lasting 
two  weeks  or  less  and  otiiers  lasting  six  to  eighte<»n  months  are  not  very 
rare.  The  common  termination  of  chorea  is  in  ccnnplete  recover}',  though 
death  occurs  in  rare  instances.  A  fatal  termination  results  in  the  very 
severe  cases  in  which  the  choreic  status  exhausts  tiie  patient,  or  more 
frequcntiv  from  complications,  es]>ecially  cm  the  part  of  the  heart.  Cere- 
bral hcmorrhajre  and  softening  and  concurrent  infections  may  lead  to  a 
fatal  termination.  In  other  and  also  very  (exceptional  cases  the  chorea 
becomes  chronic.     It  may  also  l)e  followed  by  a  habit  spasm  or  tic. 
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Recurrence,  in  chorea  is  so  common  that  it  is  always  to  be  expected, 
and  occurs  in  over  one-third  of  all  cases.  Up  to  the  third  attack  both 
sexes  show  their  usual  relative  susceptibility,  but  beyond  that  number 
the  proportion  of  girls  and  women  rapidly  advances  in  the  lists.  It  is 
rare  to  find  a  male  presenting  more  than  3  attacks,  but  10,  12,  and 
more  attacks  in  females  arc  not  very  rare.  Some  patients  present 
chorea  every  spring  for  several  years.  As  a  rule,  succeeding  attacks 
grow  progressively  shorter.  S^  gives  the  average  duration  as  139,  80, 
and  55  days  in  the  first  three  attacks,  respectively.  It  is  to  be  doubted 
that  some  of  the  alleged  repeated  attacks  are  such  in  fact.  In  many 
instances  a  close  examination  of  the  patient  in  the  interval  will  enable 
the  observer  to  evoke  choreic  traces  in  the  face,  tongue,  and  extremi- 
ties, though  parents,  teachers,  and  patients  insist  that  complete  recovery 
has  taken  place.  In  such  instances  a  recurrence,  strictly  speaking,  is 
an  exacerbation.     Choreic  girls  are  also  later  liable  to  gestational  chorea. 

Forms. — Sydenham's  chorea  presents  several  forms  or  modifications 
that  require  individual  mention.  We  may  distinguish  the  common 
form,  which  has  been  the  basis  of  the  above  description  ;  the  grave  form, 
the  gestational  and  the  paralytic  forms. 

The  grave  fomij  chorea  gravis,  is  marked  by  an  intensification  of 
all  the  motor  and  usually  of  the  mental  manifestations  of  ordinary 
chorea.  It  is  ordinarily  of  acute  and  intense  onset,  or  may  occur  as  a 
sudden  recurrence  or  intense  exacerbation  of  the  common  type.  The 
choreic  movements  are  wide-spread,  continuous,  and  violent.  They  may 
disturb  sleep,  or  prevent  it  altogether.  The  patient  usually  is  unable 
to  stand  or  to  sit  on  a  chair,  and  may  be  so  violently  agitated  as  to  be 
thrown  about  and  ofiF  the  bed.  Swallowing  and  speech  are  interfered 
with  or  rendered  impossible.  Excoriations,  bruises,  and  other  injuries 
result.  Infections  may  thus  occur,  inducing  suppurations  and  (»r}'sijx»las. 
Fever  arises ;  there  is  delirium,  sometimes  of  maniacal  intensity.  Such 
a  continued,  exalted,  intensified,  chorea  has  been  d(»noininated  the  choreic 
statuii.  The  choreic  state,  thus  constitute<l,  persists  for  days,  and  finally 
subsides,  death  often  following  coma.  It  differs  only  in  degree  from 
the  milder  attacks,  and  all  gradations  may  be  encountered.  Mental  dis- 
turbance at  intervals,  or  more  or  less  continuous,  may  be  encountered, 
varying  between  mild  momentary  delirium  and  wild  mania.  Delusions 
and  hallucinations  are  not  uncommon  in  this  phase  of  mental  disoRler  and 
may  be  presented  side  by  side  with  an  appearance  of  fairly  good  mental 
balance  and  self-control. 

The  chorea  of  pregnancy,  chorea  gravidarum ,  usually  appears  in  young 
primiixira?,  commonly  during  the  first  half  of  pregnancy,  and  is  fre- 
quently pro<HKle<l  by  a  history  of  chorea  in  earlier  life.  The  predisposing 
and  exciting  causes  of  the  common  form  also  obtiiin  here,  and  the  symp- 
tomatology is  much  the  same.  Cardiac  complications  are  the  rule.  The 
motor  agitation  is  usually  intense,  and  there  is  commonly  involvement 
of  the  pharyngeal  and  respiratory  apparatus,  less  often  of  the  hm-ngeal 
mechanism.  Abdominal  and  vaginal  palpation  usually  intensify  the 
choreic  trouble,  and  the  fetal  movements  sometimes  have  the  siune  result. 
Mental  disturbance  and  affective   changes  are  nearly  always  present, 
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and  tend  to  persist  after  parturition  or  may  only  develop  post  partuin. 
Parturition  may  diminish,  augment,  or  fail  to  affect  the  chorea,  but,  on 
the  other  hand,  the  chorea  may  cause  premature  birth  and  abortion. 
Ordinarily,  chorea,  once  established,  persists  until  the  womb  is  evacu- 
ated and  may  continue  during  lactation.  It  is  much  more  serious  than 
the  ordinary  form,  and  terminates  fatally  in  about  twenty  per  cent,  of 
all  cases.     In  some  patients  it  recurs  at  each  subsequent  pregnancy. 

Parcdytic  chorea^  called  limp  chorea  by  English  writers,  is  probably 
more  frequent  than  reports  would  indicate.  The  paretic  element  in 
chorea  has  been  particularly  insisted  upon.  In  this  form  it  is  the  dom- 
inant condition,  and  the  choreic  movements  are  insignificant.  It  has 
a  predilection  for  young  children,  and  is  most  frequent  at  about  six  or 
seven  years  of  age.  Commonly,  some  infectious  malady  seems  to  act 
as  a  provoking  cause  or  complication.  The  premonitory  stage  corre- 
sponds to  that  of  the  ordinary  type.  Ordinarily,  the  paresis  appears  early 
and  may  or  may  not  be  preceded  by  choreic  twitching.  A  mono- 
plegic,  hemiplegic,  or  paraplegic  distribution  may  be  presented,  but 
monoparesis  is  most  common.  The  muscles  are  toneless  and  the  reflexes 
abolished.  There  is,  however,  no  reaction  of  degeneration,  and  the 
outcome  is  usually  complete  recovery  within  a  few  weeks  or  months. 
Muscular  atrophy  sometimes  is  noted.  It  is  not  unlikely  that  some 
cases  brought  under  this  head  really  belong  to  the  neuritides,  or  to 
myelitis,  or  are  combinations  of  these  with  chorea. 

Diagnosis. — The  diagnosis  of  chorea  is, extremely  simple  when  the 
motor  symptoms  are  once  developed.  Difficulty  arises  usually  through 
mistaking  symptomatic  choreoid  movements  in  other  diseases  for  true 
chorea.  The  escort  of  attending  symptoms  should  differentiate  these 
pseudochoreas.  Here  may  be  mentioned  the  rhythmic  tremblings  of 
metallic  and  toxic  poisoning,  of  hysteria,  and  of  multiple  sclerosis* 
Friedreich's  ataxia,  athetosis,  and  posthemiplegic  chorea  have  their  cerebral 
signs.  Tics  are  more  sudden  and  more  completely  expressional  or 
gesticulatory  in  character,  showing  their  subconscious,  purposive  basis. 
Huntingdon's  chorea  almost  invariably  has  a  familial  history,  comes  on 
after  adult  years,  and  is  attended  by  progressive  dementia.  The 
myoclonias  and  the  so-called  electrical  choreas  present  only  a  superficial 
resemblance  to  the  chorea  of  Sydenham.  The  premonitory  symptoms 
for  a  given  case  having  been  made  out,  their  reappearance  often  enables 
the  early  diagnosis  of  recurrent  attacks  before  motor  symptoms  attain 
prominence. 

Prognosis. — In  the  great  majority  of  cases  chorea  may  be  con- 
sidered a  self-limited  disease  of  favorable  prognosis.  Complete  recovery 
is  the  rule  in  children  under  ten  years  of  age.  In  proi)ortion  as  puberty 
is  readied  and  adult  years  attained,  the  prognosis  becomes  more  guanled 
both  as  to  immediate  results  and  the  establishment  of  chronicitv.  Recur- 
rent  attacks,  however,  have  a  progressive  tendency  to  earlier  recovery. 
In  a  given  case  the  intensity  of  the  attack,  the  violence  of  the  choreic 
motions,  tlieir  generalization,  the  evidence  of  degeneracy  in  the  indi- 
vidual, and  a  bad  g(Mieral  physi«il  state  unfavorably  modify  the  outlook 
for  early  recover}'.     The  prognosis  is  also  affected  by  the  presence  or 
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development  of  cardiac  involvement  or  the  appearance  of  septic  pro- 
cesses and  high  temperatures.  The  choreic  status  is  of  very  grave 
significance,  and  usually  terminates  in  death.  Chorea  in  pregnancy  also 
furnishes  a  high  mortality  for  the  mother  and  more  often  destroys  the 
fetus. 

Treatment. — In  the  treatment  of  chorea  the  constant  evidence  of 
muscular  weakness  and  mental  eufeeblement  calls  in  decided  tones  for 
red.  Any  emotional  disturbance  promptly  aggravates  the  clioreic 
movements.  The  child  in  ordinary  cases  must  be  taken  from  school 
and  kept  apart  fix)m  the  romps  and  often  from  the  gibes  of  it4>  play- 
mates, and  for  the  most  part  in  bed.  A  Uttle  chloral  to  induce  sleep, 
and  frequent  sponge-baths,  gentle  massage,  and  pleasant,  quiet  diversion 
will  often,  with  rest,  work  great  improvement  in  a  few  days.  Tonics, 
especially  iron,  are  usually  indicated,  and  attention  to  the  constipation  is 
alwavs  in  onler.  The  diet  should  be  nutritious  and  easilv  assimilated, 
and  contain  plenty  of  fat  in  the  form  of  cn^m  and  butter.  It  should 
be  carefully  controlled,  as  choreics  are  very  prone  to  crave  indigestible 
and  objectionable  articles.  The  use  of  drugs  is  of  secondary  importance. 
Arsenic,  once  in  vogue,  is  valuable  as  a  tonic  in  small  doses,  but  usually 
harmful  in  large  ones  and  only  rarely  efficacious  against  the  chorea 
when  pushed  to  the  utmost  limit  of  toleration.  It  is  capable  of  pro- 
ducing all  sorts  of  intestinal  disturbance,  and  its  protracted  use  may 
induce  pigmentary  changes  in  the  skin  or  cause  a  multiple  peripheral 
neuritis.  It  must,  however,  be  admittt^d  that  in  some  cases  a  short, 
vigorous  course  of  arsenic  reaching  ten  to  fifteen  drops  of  Fowler's 
solution,  three  times  daily,  for  a  child  six  or  seven  years  old,  sometimes 
acts  favorably.  It  may  be  commenced  with  a  single  drop  and  increased 
one  drop  a  dose  until  tlie  stomach  rebels,  which  is  usually  at  about  twelve 
drops.  It  should  then  be  stopix^l  for  a  day  and  renewed  at  the  final 
dose  and  slowlv  increased.  It  can  rarelv  be  used  more  than  three 
weeks  at  a  time  with  advantage.  The  use  of  (jiiinin  in  large  doses,  as 
suggested  by  WckkI,  has  in  a  series  of  cases  in  the  writer^s  clinic  failed 
to  prove  of  any  value. 

In  the  severe  cases  absolute  quiet  and  rest  in  bed  or  in  a  padded 
corner  on  the  fl(X)r  is  required.  Fo(k1  must  sometimes  be  given  by  the 
na<al  or  rectal  tube  and  chloral  must  be  used  freelv,  associated  with 
bromid  if  there  is  much  delirium.  Even  morphin  may  be  recjuired, 
and  strychnin  to  maintain  the  heart.  Sulphonal,  trional,  exalgin,  and 
antipyrin  have  given  help  in  some  such  cases.  Small  doses  of  apomorphin 
from  the  (Uie  two-hundredth  to  tiie  one-twentieth  by  iu<mth  or  hypoder- 
matic meth(Ml,  depending  u|)on  the  severity  of  the  ease  and  the  age  of 
the  patient,  have  U'cn  strongly  reeonnuen<led.^  Hot  baths  and  eold 
packs  often  are  <»f  distinct  servie(».  The  eon.-ervation  of  strength  and 
the  support  of  the  physical  forces  retpiire  most  careful   thought. 

In  the  chorea  of  pref/ nancy  it  is  seldom  needful  to  terminate  gestation, 
but  if  the  motor  storm  is  ver\'  violent  and  the  mental  features  pro- 
nounced, or  the  physical  state  low,  it   may  be  indicated,  espt^cially  as 

1  TuII,  *'N.  Y.  Med.  Jour.,"  March  14,  1905. 
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amelioration  sometimes  follows  spontaneous  abortion  or  delivery  at 
term.  Marinesco  ^  recommends  the  intraspinal  injection  of  from  3  to  5 
c.c.  of  a  25  per  cent,  solution  of  magnesium  sulphate  in  very  severe 
and  even  in  the  pregnancy  cases  of  chorea,  to  control  the  choreic  motil- 
ity.    An  antistreptococcus  serum  therapy  has  also  found  advocates.^ 

Complications,  such  as  phlegmons,  joint  disease,  and  cardiac  involve- 
ment, must  be  met  on  their  indications.  Recutrences  should  be  anticipated 
and  the  parents  should  be  taught  the  significance  of  sleeplessness,  irri- 
tability, fidgetiness,  capriciousness  of  conduct  and  appetite,  and  at  once 
resume  proper  treatment.  In  girls  this  is  particularly  needed.  In  the 
pubescent  period  and  later  gestational  experience,  watchfulness  should 
be  exercised  to  maintain  both  the  general  health  and  the  body-weight  at 
a  proper  level. 


»  "  Sem.  med.,"  1908. 

2  Mayr,  "  Wien.  med.  Woch.,"  1909. 
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CHAPTER  III. 
MOTOR  NEUROSES. 

The  neuroses  brought  under  the  above  heading  have,  in  common,  a 
preponderance  of  motor  symptoms.  Their  grouping  is  entirely  arbi- 
trary and  one  of  convenience. 

HUNTINGTON'S  DISEASE. 

In  1872  Huntington  called  marked  attention  to  a  number  of  families 
living  in  southeastern  New  York,  who  had  for  many  years  been  under 
the  continuous  observation  of  his  father  and  grandfather,  both  medical 
men.  These  people  were  afflicted  with  a  family  disease  locally  known 
as  "  megrims  '^  or  **  megrums,"  and,  owing  to  their  peculiar  motor  diffi- 
culties, the  patients  were  commonly  called  **  shakers."  The  disease  has 
been  recognized  in  many  parts  of  the  world,  and  is  variously  denomi- 
nated Huntington^ 8  chorea,  chorea  of  the  aged ,  family  chorea^  adult  ho-edi- 
tart/  chorea,  chronic  chorea,  and  chronic  progrenHive  chorea.  As  it  has 
no  well-founded  relation  to  Sydenham's  chorea,  the  term  Huntington^s 
disease  is  here  adopted  as  ojx?n  to  the  least  objection.  The  disorder  pre- 
sents an  insidious  onset  in  adult  life,  a  marke<l  hereditary  character,  and 
a  well-defined  tendency  to  mentid  deterioration  and  dementia. 

Etiology. — The  salient  etiological  fejiture  of  Huntington's  disease 
is  its  heredity.  It  has  been  traced  through  five  generations,  and  in  a 
given  family  marks  more  victims  than  any  other  familial  disonler, 
sometimes  affecting  as  many  as  half  of  the  entire  number.  It  is  trans- 
mittcnl  about  eciually  by  males  and  females,  but  jwesents  the  j)eculiarity 
of  never  rea])j>earing  after  once  the  hereditary  chain  is  broken.  Thus 
it  never  skips  a  generation.  In  contrast  to  true  chorea  it  affects  the 
male  nex  in  greater  pro|>ortion.  Huet  collected  a  series  of  eases  em- 
bracing forty-four  men  and  thirty-six  women.  It  is  also  at  variance 
w^ith  chorea  in  the  factor  of  age.  It  usually  ap])ears  from  thirty  to 
forty-five,  but  may  develop  at  any  later  period.  Exee])tionally,  it  has 
been  noted  at  puberty,  never  in  chiklluxKl  or  infancy.  Again,  rheuma- 
tism in  the  ])ersonal  and  family  antecedents  is  rare.  In  some  instances 
fright  or  other  mental  t<*auma  has  aj>peared  to  induce  it.  Epilepsy  is 
sometimes  associated  with  it. 

Morbid  Anatomy. — It  may  be  stated  that  no  characteristic  changes 
are  recorded  in  the  cases  examined  post  mortem.  They  are  those  common 
to  dementia  in  general.  Thus  Lannois  and  Paviot  ^  in  two  cases  found 
meningeal  thickening,  pachymeningitis,  cerebral  atrophy  and  compensa- 
torv  hydroeephahis.  The  descending  eord-tracts  and  the  anterolateral 
and  cerebellar  tracts  were  slightly  sclerotic.     The  a)rtical  layers  pre- 

1  "Arch,  de  Ntun)!.,"  Oct.,  1897. 
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sented  a  round-cell  infiltration.  C.  A.  Good  ^  and  Kattwinkel  have 
found  in  well-examined  cases  no  evidence  of  inflammation,  but  wide- 
spread degenerative  cellular  changes  throughout  the  cortex,  most 
marked,  however,  in  the  frontal  regions. 

Symptoms. — The  raotor  sj/mptoms  commonly  appear  insidiously, 
but  in  some  cases  mental  enfeeblement  precedes.  The  face,  the  speech, 
or  the  gait  may  be  first  involved.  Slow  involuntary  contractions 
modify  the  facial  expression,  cause  a  hand  to  start,  a  finger  to  move,  or 
compel  the  feet  to  deviate  from  the  intended  direction.  These  motions 
at  first  are  temporarily  controllable,  or  cease  on  brief  voluntary  effort 
Later,  they  are  not  under  such  control.  The  gait  becomes  progressively 
more  erratic  and  uncertain,  until,  finally,  it  closely  resembles  that  of 
drunkenness  with  the  addition  of  gesticulatory  movements  of  the  arms 
and  of  facial  contortions.  The  peculiar  gestures,  poses,  and  exaggera- 
tions of  action  in  these  cases  are  very  prominent  and  often  strangely 
at  variance  with  the  mental  emotions  actually  in  play.  They  are 
increased  by  embarrassment  and  emotion,  but  lessen  in  repose  and  sub- 
side during  sleep.  Though  bearing  a  rough  resemblance  to  the  move- 
ments of  chorea,  they  are  more  deliberate,  gesticulatory,  and  of  greater 
range.  There  is  usually  some  muscular  weakness,  but  no  other  modifi- 
cation of  energy  and  none  of  sensation.  Speech  is  thickened,  drawling, 
and  infiltrated  with  ha's  and  hem's,  but  not  staccato  or  explosive,  and 
may  finally  become  impossible.  In  advanced  cases  the  patient  may  be- 
come IxkI  ridden. 

The  mental  state  is  one  of  progressive  enfeeblement  and  depression. 
It  is  of  slow  onset  and  its  natural  goal  is  complete  dementia.  It  may 
precede  the  motor  symptoms,  but  usually  follows  them  at  a  varying 
period.  Thereafter  the  muscular  and  mental  disability  increase  together 
to  the  end  of  life.  A  duration  of  ten  to  thirty  years  is  common  and  old 
age  is  often  attained.     Recoveries  are  unknown. 

Diagnosis. — Huntington's  disease  encountered  in  a  number  of 
generations  can  offer  no  diagnostic  dflflBculty.  Originating  c/e  novo,  it 
must  be  distinguished  from  chorea  proper,  from  the  maladie  des  tics, 
from  double  athetosis,  and  from  the  family  ataxias.  Chorea  has  its 
early  mental  symptoms,  its  cardiac  lesions,  its  tendency  to  recover,  and 
an  absence  of  extreme  mental  degradation.  Tics  have  a  limited  distri- 
bution, are  much  (juicker  in  their  rhythm  or  activity,  and  present  no 
dementia  unless  occurring  in  idiocy.  Athetosis  is  congenital,  infantile, 
or  postjKiralytic  in  development.  The  family  ataxias  have  their  eye 
symptoms,  lack  mental  degeneracy,  and  commonly  appear  early  in  life. 

Treatment  has  been  futile. 


MYOCXONIA. 

The  term  myoclonus  or  paramyoclonus  has  been  used  to  designate  in- 
voluntary, unsystematized,  arrhythmic,  quick,  muscular  contractions, 
similar  to  those  produec^d  by  an  electric  shock.  They  may  be  localiz(»d  or 
disseminated  and  may  embrace  a  muscle,  a  muscle  group,  or  only  a  few 
muscular  fibers.     Under  the  general  term  myoclonia  may  be  embraced 

^  **  Amer.  Jour,  of  Insanity,"  July,  1900. 
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the  paramyoclonus  mvMplex  of  Friedreich,  the  electric  ckorea  of  Bergeron, 
Henoch,  Paget,  and  the  fibriUa^^y  chorea  of  Morvan.  Senile  chorea ,  so 
called,  is  genenilly  but  the  motor  index  of  cortical  degenerative  changes. 
Myoclonia  is  sometimes  combined  with  epilepsy,  furnishing  the  "  asso- 
ciation disease"  of  myoclonus-epilepsy,  to  be  described  with  epilepsy. 

Etiology. — Practically  nothing  is  known  of  the  causation  of  myo- 
clonia. Lundborg  ^  has  suggested  that  it  bears  some  relation  to  the 
thyroid.  Nervous  heredity  is  commonly  encountered,  the  male  sex  pre- 
ponderates, and  adult  age  is  the  usual  epoch,  though  Bergeron's  form  is 
most  common  in  children.  Overwork,  fatigue,  hunger,  fear,  traumatism, 
and  cold  have  been  considered  excitants. 

The  nature  of  the  disease  is  speculative,  but  the  motor  cells  in  cortex 

and   cord   are   presumed   to  be  at  fault.     A  case  in  which  muscular 

atrophy  followed  is  thought  to  add  force  to  this  point  of  view  so  far  as 

it  relates  to  the  cord.     The  morbid  anatomv  is  practically  unknown. 

.  •'1.  » 

Murri  ^  found  a  chronic  localized  pachymeningitis  with  atrophy  of  the 
central  cortex  in  one  case. 

Symptoms. — The  onnet  may  be  sudden,  following  one  of  the  in- 
citing causes  mentioned,  or  the  motor  sympUrms  may  insidiously  develop. 
These  are  the  essential  features  of  the  disease,  which  lacks  sensorv, 
trophic,  dynamic,  and  electrical  symptoms  but  usually  presents  increased 
tendon  reflexes.  The  clonic  contractions  begin  ordinarily  in  the  lower 
extremities,  and,  as  a  rule,  are  bilateral,  though  not  strictly  symmetrical. 
They  then  involve  the  upper  limbs,  but  commonly  spare  the  face.  The 
clonic  contractions  are  instantaneous  and  involuntary,  increased  by 
emotion,  but  subject  to  some  degree  of  voluntary  control.  They  subside 
or  remain  in  abeyance  during  voluntary  use  of  the  given  muscles,  at 
least  for  a  few  minutes.  Depending  u|)on  their  location,  extent,  and 
intensity,  they  may  appear  only  as  a  contracting  muscular  bundle,  pro- 
ducing a  linear  elevation  of  the  skin,  or  may  cause  a  joint,  a  digit,  or 
an  entire  extremity  to  start  su(l(k'nly.  Usually  clonic,  they  may  be 
repc\ate(l  so  rapidly  as  to  pnKluce  a  tonic,  or  even  tetanic  effect.  One 
or  all  varieties  may  be  observe<l  in  the  simc  jKitient.  The  contractions 
are  une<|ual,  irregular,  and  arrhythmic.  S)nietimes  they  ])r(Kluce  con- 
stant agitation  ;  sometimes  they  come  on  in  little  attacks,  with  varj'ing 
intervals  of  quiet.  They  may  reach  a  rate  of  00  to  100  a  nn'nute,  and, 
as  a  rule,  are  more  rapi<l  the  smaller  the  muscle  affected.  They  cease 
during  sleej),  but  in  some  instances  may  rouse  the  |)atient  in  the  night. 
Percussion,  ])inehing,  heat  or  cold,  elec*tric  shocks,  and  the  emotions  tend 
to  augment  and  rivall  them.  The  intellect  is  unatK^ctcHl.  The  face, 
tongue,  an<l  trunk  are  exce])tionally  involve<l.  The  nuiscles  of  organic 
life  and  the  sphincters  escaj>e. 

AVIh'u  the  disease  begins  insidiously,  the  contractions  come  on  (luring 
repose  and  at  long  intervals,  attracting  little  attention.  They  progn\ss- 
ively  increase  in  extent  and  vigor,  and  in  a  few  weeks  or  months  reach 
the  period  of  (»oinplete  development,  which  varies  in  duration  in  different 
cases,  but  is  usuallv  i>rotracted  many  months.  The  tendencv  of  the  dis- 
ease  is  then  to  subside  slowly  toward  comj)lete  recover}',  but  often  with 
remissions  or  later  recurrence.      Most  ciises  finally  recover. 

1  '^  Hygeia,''  liKX).  ^  ''  Arch.  Ital.  di  Biol.,"  1901. 
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Dil^osis. — Tlie  diagnosis,  owing  to  the  rarity  of  the  affection,  is 
seldom  made.  Tics  are  likely  to  be  mistaken  for  myoclonia  unless  the 
case  is  carefully  studied.  These,  however,  are  almost  invariably  first 
unilateral,  and  have  a  predilection  for  the  face,  whence  they  usually 
spread  to  the  neck,  arms,  etc.  They  are  distinctly  purposive  in  char- 
acter, and  expressive  or  gesticulatory,  demonstrating  the  subconscious 
basis  on  which  they  develop.  Jacksonian/Zs  are  usually  attended  by 
sensory  aurse,  mental  disturbance,  and  major  convulsions  at  some  period 
of  the  disorder. 

The  prognosis  is  good. 

Treatment  has  appeared  to  have  little  effect.  The  use  of  galvan- 
ism to  spine  and  muscles  is  favored  by  some,  and  motor  inhibitors,  such 
as  atropin,  eserin,  valerian,  hyoscin,  and  cocain,  have  been  employed 
with  varying  results.  Commonly,  the  general  physical  condition  requires 
appropriate  attention. 

DUBINrS  DISEASE. 

In  1845  Dubini  described  a  disease  occurring  in  the  malarial 
regions  of  Italy  which  he  called  electrical  chorea.  The  name  is  unfor- 
tunate, as  the  condition  is  not  allied  to  Sydenham's  chorea,  nor  does  it 
resemble  it  in  any  manner.  This  name  has  also  been  applied  to  several 
varieties  of  myclonus,  and  to  some  hysterical  manifestations,  with  equal 
disadvantage.  The  morbid  anaioviy  is  not  yet  determined,  though  many 
of  these  cases  have  been  examined  post  mortem.  In  nearly  all  there  is 
evidence  of  infection,  such  as  pulmonary  and  sj^lenic  congestion,  inflam- 
mation of  the  meninges,  increase  of  cerebrospinal  fluid,  cerebral  con- 
gestion, especially  at  the  base,  and  softened  foci  in  the  cortex  and 
great  ganglia.  In  some  earlier  instances  the  cerebrospinal  axis  was  re- 
ported of  normal  appearance.  This  statement  may  be  received  with 
some  doubt.  The  disease  has  been  attributed  to  everything,  from 
malaria  to  typhus,  and  seems  to  be  confined  to  Italy,  and  especially  to 
Lombardv. 

The  onset  is  abrupt  and  marked  by  intense,  continuous  pains  in  the 
head,  neck,  and  sometimes  in  the  lumbar  region.  Shortly  the  extremi- 
ties are  seized  with  short,  sharp  spasms,  recalling  the  electrical 
responses,  and  giving  rise  to  the  name  "  electrical  chorea."  They  usu- 
ally first  ap|>ear  in  the  upper  extremities,  especially  in  the  hands  and 
fingers,  sometimes  in  the  face,  and  are  attended  by  painful  sensations  in 
the  same  locality.  Gradually  they  spread  into  a  hemiplegic  or  diplegic 
distribution,  which  is  attained  within  a  week  or  two.  The  twitchings 
occur  at  somewhat  regular  intervals,  and  frequently  are  accompanied  by 
epilcptoid  convulsions,  without  loss  of  consciousness,  which  may  take 
place  several  times  in  the  twenty-four  hours,  and  commonly  leave 
paretic  traces  behind  them.  Sensibility  is  not  greatly  affected,  though 
sometimes  hypersensitiveness  may  be  easily  provoked  and  exalts  the 
motor  syni])toms.     Electrical  reactions  are  said  to  be  normal. 

The  disease  usually  grows  progressively  worse.  The  muscular  spasms 
become  almost  continuous,  the  convulsions  are  rapidly  repeated,  and  in 
from  ten  to  one  hundred  and  fiftv  davs  the  disease  ends  in  death  in 
about  ninety  per  cent,  of  all  cases.     The  fatal   termination  is  preceded 
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by  a  condition  of  continuous  epileptoid  spasm,  a  sort  of  status,  followed 
by  coma,  relaxation,  and  fatal  exhaustion.  Occasionally,  there  are  re- 
missions in  the  progress  of  the  disease.    Treatment  has  been  unavailing. 

-      PARKINSONS  DISEASE,  PARALYSIS  AGITANS. 

In  1817  Parkinson  gave  a  complete  clinical  description  of  a  rather 
common  disease,  which  he  termed  shah'mg  palay.  It  is  generally  known 
as  paralysis  agitans.  As  the  usual  weakness  may  be  absent  and  the 
tremor  may  appear  only  late  in  the  disease,  the  descriptive  name  is  not 
always  applicable.  Generally,  it  is  considered  a  neurosis,  but  accumu- 
lating material  points  to  an  organic  basis  for  the  malady,  which  w411 
probably  soon  pass  into  its  proper  category.  The  disease  is  one  of  late 
middle  life,  usually  commencing  locally,  tending  to  hemiplegic  and 
finally  to  diplegic  distribution,  and  commonly  marked  by  rigidity, 
tremor,  and  weakness  of  similar  extent.  Never  fatal  in  itself,  it  lasts 
until  death. 

Etiology. — Parkinson's  discfase  rarely  commences  before  forty  or 
after  sixty-five  years  of  age.  Most  commonly  it  api)ears  at  about  fifty. 
The  male  sex  furnishes  over  two-thirds  of  all  cases,  and  this  proportion  is 
uniform  for  all  ages.  A  neuropathic  heredity  is  commonly  encountered. 
In  exceptional  instjinces  the  disease  appears  in  several  generations  or  in 
collateral  family  branches.  Lundborg  ^  has  recorded  five  cases  in  one 
family,  several  other  members  being  affected  with  myoclonia,  both  of 
which  diseases  he  thinks  relatcnl  to  disorders  of  thyroidal  action.  In 
another  case  he  saw  Parkinson's  disease  with  myxedema.  Fraenkel  ^ 
has  also  called  attention  to  myxedematous  areas  in  paralysis  agitans 
which  are  suggestive  of  a  glandular  factor.  Among  the  alleged  exciting 
causes,  fear,  anxiety,  grief,  and  physical  exhaustion  have  been  named. 
In  Paris  and  Strasburg  during  the  sieges  of  the  Franco-Prussian  AVar 
and  in  the  American  Rebellion  numerous  cases  developed  under  the 
combined  influences  of  privation,  prolonged  anxiety,  and  sudden  fears. 
Traumatism  has  ap|)eared  to  incite  it,  and  in  such  instances  the  tremor 
has  sometimes  appeared  in  the  limb  affected,  sometimes  even  in  the  part 
of  tlie  limb  directly  injured.  Kratfl-Ehing  ^  traee<l  tlie  disorder  to 
trauma  in  7  out  of  110  eases.  The  }X)ssibility  of  hysteria  in  such  ca^es 
is  strong.      Mental  shock  can  not  be  excluded  in  such  accidents. 

Morbid  Anatomy. — Regarding  the  morbid  anatomy  of  Parkinson's 
disease  there  is  much  diversity  of  opinion  and  observation.  In  typical 
cjises  Westphal,  Berger,  Charcot,  and  (Jowers  have  found  no  abnor- 
malities. Others  have  found  changes  in  the  eneephalon,  cord,  and  even 
in  the  museles.  Dubief  and  Ketseher  have  noted  retrograde  changes 
in  the  motor  cells  of  the  anterior  horns  and  sclerous  chanires  in  the 
white  tracts  of  the  conl,  recalling  those  due  to  senility.  Redlich  *  in 
seven  cases  found  the  conl  most  affected.  Small  ])atches  of  sclerosis 
were  found,  mainly  in  the  posterior  columns,  but  some  in  the  lateral 
tracts,  and  most  frequently  at  the  level  of  the  cervical  and  lumbar 
enlargements.  They  originated  from  the  vessels,  and  showed  atrophv 
of  nerve-fibers  and  incrense  in  interstitial  tissue.     The  process  was  an 

»  "Hv^eia,"  liKX).  2  '*i)eiit.  Zeit.  f.  Nervenh.,"  April,  1899. 

»  **Wieu.  klin.  Woch.,"  1899.  *  *'Centralbl.  f.  allge.  Path.,"  Nov.  4,  1894. 
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endo-  or  peri-arteritis,  with  e:ttension  to  the  su  iron  tiding  parts.  The 
cells  of  the  aiitt'rior  gray  and  Clarke's  columns  were  almost  always 
pigmented.  He  recognized  the  changes  as  senile  in  ]»art,  but  thinks 
they  exceed  it  in  d^ree.  Dana  has  described  a  dilTuse  sclerous  myelitis 
with  vaRcnlar  lesitms  and  cellular  atrophy  in  both  cord  and-  cortex. 
Mendel,  Charcot,  Bloch,  and  Marinesco  in  thre^  cases  have  found 
tubercles  in  the  peduncular  region,  and  Brissaud,  from  a  study  of 
pseudobulbar  palsies  in  connection  with  paralysis  agitans,  is  inclined  to 
locate  the  lesion  in  the  peduncular  territory.  Tlie  monoplegic  and 
liemi])legic  cases  indicate  cerebral  disorder  and  the  involvement  of  the 
face-  and  jaw-muscles  is  certainly  due  to  snpracordal 
states.  Gordinier  '  has  collated  24  cases  examined 
by  recent  methods.  In  all  there  was  decided  uni- 
formity of  anatomical  findings.  These  involved 
blood-vessels,  neuroglia,  and  nerve-cells.  There  wns 
proliferation  of  nuclei  and  thivkeuing  of  vascular 
walls,  increase  of  neurt^lia  about  the  I ihxKl -vessels, 
and  |>atches  of  perivascular  sclerosis,  with  pigmen- 
tation, <legeneration,  and  atrophy  of  nerve-cells  and 
nerve-fibers.  The  spinai  cord  was  most  affected, 
the  changes  being  most  marked  in  the  gray  matter 
and  posterolateral  portions  of  the  luniluir  and  cer- 
vical enlargements,  usually  decreasing  iirainward, 
and  sometimes  not  appearing  in  the  encephalon. 
Though  resembling  senile  changes,  tlie  lesions  were 
more  intense  and  general  arteriosclerosis  was  usu- 
ally absent.  At  present  we  can  go  no  further  tiian 
the  sup]x>sition  that  vascular  faults  are  priniar}',  the 
neuroglia  and  cellular  stnictuR's  being  secondarily 
involved  in  degenerative  changes.  Fatty  changes  in 
the  muscles  arc  encountere<l  in  veiy  old  cases,  and 
sonietinu^  a  peripheral  nerve  degeneration  of  a 
slight  degrw.  Scliieffenlecker  and  Schultzc'  find  the  muscle  liliers, 
fihrillce,  and  nerve  spindles  diseased,  but  no  change  in  the  nerves, 
Catola^  has  described  changes  in  the  muscles  indicating  a  toxic  chronic 
nodular  myositis,  and  occasionally  patients  do  complain  of  tender  mus- 
cular thickenings.  C.  D.  Ciimp*  calls  prominent  attention  to  the  para^ 
thyroids  ami  suggests  that  their  disease  gives  rise  to  the  muscle  changes 
through  an  auto-toxic  effect.  In  1897  the  author  treated  many  cases  with 
desiccated  parathyroids  prepared  in  the  Armour  Laboratory-,  but  without 
appreciable  benefit. 

Symptoms. — A  typical  case  of  Parkinson's  disease  presents  a  most 
striking  picture.  The  patient  trots  into  the  room  with  short,  reluctant 
steps,  appiirently  following  his  center  of  gravity.  The  body  is  inclined 
forward,  the  nedr  PSten<ied  and  rigid,  the  elbows  flexed  and  slightly 
abducted,  bringing  llw  hands,  with  their  trembling  fingers,  to  the  level 
of  the  gntins.     The  face  is  mask-like,  the  eyes  bright  and  unwinking. 


'  "Amer.  Jour.  Med.  Sciences,"  Dec..  1899. 
'  "Deut.  Zeit.  f.  Nervenheilk.,"  Dec.  1903. 
'  "Riv.  di  palhologia  nerv.  e  ment.,"  1906. 
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The  patient  turns  hodily,  deliberately,  and  rigidly.  He  sits  down  slowly, 
with  precantion,  on  the  edge  of  the  chair,  always  leaning  forward,  his 
shaking  hands  on  his  knees  in  constant  motion.  Every  change  of  posi- 
tion is  studieil  and  reluctant.  We  may  take  up  the  symptoms  in  detail. 
The  muscular  rigri<iit7  is  worthy  of  first  attention,  as  it  is  the 
dominant  motor  phenomenon,  causing  the  peculiar  attitudes  and  pos- 
tures, the  immobile  face,  and  the  slowness  of  movement.  It  is  tlie  motor 
anal<^ie  of  the  mental  inertia  so  common  in  this  disease.  It  is  nearly 
always  present  wliere  the  tremor  exists,  and  may  be  highly  developed 
without  the  tremor,  or  may  first  invade  the  parts  that  subsequently 


tremble.  Ownng  to  the  rigidity,  the  reaction-time  is  much  increased. 
Dyleff'  <aUs  sjx^ific  attention  to  the  fact  that,  while  voluntary  active 
movements  iire  generally  weak,  the  snbjcctn  of  Parkinson's  disease  can 
oppose  jMissive  movements  with  pnctically  normal  strength,  but  ]tawive 
motion  is  also  snmetimos  impeded  by  the  rigidity.  There  is  some 
hyjiertonus,  and  the  tendon  reflexes  are  usually  slightly  increased. 
A  fwt-clonns  is  never  eiicunntcred.  There  is  a  chanict eristic  Jnckx. 
The  nasolabial  folds  utkI  linos  of  expresi^ion  tend  to  disappear. 
The  face  bot^omes  .iniooth.   The  bn)W  may 


i 


retain  its  cross-wrinkles  th 
elevation  ivi|iiisitc  ii»r  fi>r 
t]n^  iKKly  and  head  be  bov 
are  widciv  o|Hiiwi  and  nin 
,«»il,ir  glol.,;,  u.n.ll..n.,„„ 
the  ]Kitient,  inordi 


rngli  enforee<l 
iii-d  vision,  if 
d.  The  eves 
*■  wink,  the 
L  fixed  so  that 
to  (rhange  tiie  direction 


i-ily  Hirns  bodily  with  the 
neck  held  rigid.  Mnvcmints  i»f  ix-ul:ir 
association  and  ae<-oniiiMidati<)n  are  ini- 
(li^led  l>y  ihis  rigidily,  and  the  iiaticnt 
shows  liith'  or  no  tiieial  variation  for  any 
of  the  emotions  tJial  may  phiy  behind  tliis 
mask.  SjHYcli  is  modified.  It  U'conios 
monotonons  and  <leliber:itc.  The  patient 
L'Eiict|.hale."  1909. 
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hesitates,  but,  once  started,  hurries  his  sen,tences  and  stops  abruptly  a& 
if  relieved  to  be  through.  He  likes  monosyllables  and  may  become  ex- 
tremely taciturn.  In  some  cases  tremor  and  rigidity  of  the  vocal  corda 
have  been  observed  by  means  of  the  laryngoscope.  In  some  instances 
there  is  an  excessive  secretion  of  saliva.  In  others  true  bulbar  symptoms 
are  added  with  indications  of  labioglossolaryngeal  palsy.  ^ 

In  the  neck  all  the  muscles  are  involved,  giving  an  appearance  of 
stiff-neck  or  rheumatic  torticollis,  but  the  face  is  always  held  to  the 
middle  line,  the  chin  commonly  somewhat  advanced.  The  body  is  bent 
forward  throughout  its  length  and  also  at  the  hips.  There  is  every- 
where a  preponderance  of  flexor  positions,  as  a  rule,  but  in  very  excep- 
tioual  cases  the  neck  and  body  may  be  bent  backward.  The  armSy 
natunilly  drooping  forward,  are  flexed  at  the  elbows,  which  are  slightly 
separated  from  the  sides.  The  hands  may  be  partly  flexed  or  ex- 
tended at  the  wrist,  but  the  fingers  are  always  held  more  or  less  in 
flexion.  A  position  similar  to  that  of  holding  a  pen  is  common,  or  the 
hand  may  be  partially  closed.  The  digits  frequently  deviate  to  the 
ulnar  side  of  the  hand,  as  in  rheumatoid  conditions,  and  these  may  alsa 
be  present.  In  the  lower  extremity  the  stiffiiess  is  less  marked,  but  in 
advanced  cases  causes  a  knee-sprung  attitude  and  gait. 

The  gait  of  Parkinsonians  is  strikingly  peculiar.  When  the  patient 
rises  from  the  chair,  he  hesitates  a  moment  as  if  to  take  aim,  and  starts 
ahead  in  a  direct  line,  his  laggard  legs  trotting  to  keep  up  with  the  for- 
ward-leaning bixly.  In  some  instances  the  patient  is  strongly  impelled 
forward,  and  can  only  arrest  himself  by  running  into  objects  or  passers-by. 
There  may  or  may  not  be  an  actual  tendency  to  fall  forward,  or  propul- 
sion^ but  in  some  cases,  if  the  body  be  started  backward,  sideways,  or 
forward  by  a  push,  the  direction  is  maintained  for  a  few  or  many  steps^ 


^'^  -filucLdat^^ 


V\%.  238.— Handwriting  in  Parkinaon's  disease,  with  former  style  below. 

giving  rise  to  the  terms  lateropxdmon  and  reiropuMon,  and  these  may 
occur  spontaneously  on  getting  up  or  in  attempting  to  stop  while  ad- 
vancing. As  describoil  by  Stewart,^  in  advanced  cases  the  method  of 
getting  into  bed  is  characteristic.  The  patient  climbs  on  to  the  bed, 
stiuids  up,  and,  bending  down  very  slowly,  gras[)S  the  rail  at  the  foot- 
board. Holding  firmly  to  the  be<lstead  he  slowly  sits  down  and  then 
falls  or  rolls  backward  into  the  recumbent  posture. 

1  Bruns,  "Neurolog.  Centralbl.,"  Nov.  1,  1904.  ^  "Lancet,"  Nov.  12,  1898. 
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The  trembling  in  shaking  palsy  may  appear  after  rigidity  has  de- 
veloped or  at  the  same  time.  It  usually  commences  in  one  hand  and 
arm  and  then  invades  the  lower  extremity,  subsequently  appearing  in 
the  opposite  arm  and  finally  in  the  opposite  leg.  In  some  cases  it  is 
bilateral  from  the  start,  but  commonly  it  is  more  marked  on  one  side 
than  on  the  other,  and  may  be  monoplegic  or  more  often  hemiplegic  for 
several  years,  eventually  showing  a  tendency  to  diplegic  distribution. 
Often  it  is  steadily  preceded  in  its  advance  by  the  rigidity,  or  the  rigid- 
ity may  be  generalized  and  of  long  st^mding  before  tremor  appears  in 
the  hands.  It  affects  the  distal  iK)rtion  of  the  extremities  most.  In 
the  hands,  where  it  customarily  first  appears  and  is  most  developed,  it 
causes  a  rhythmical,  alternating  flexion  and  extension  of  the  fingers, 
mainly  at  the  metacarpal  joints.  The  tremor  may  be  limited  to  the  index 
and  thumb,  or  affect  the  iiiterossei  most,  causing  rolling  of  the  fingers 
upon  their  long  axes.  The  patient  appears  to  be  constantly  rolling  some 
small  object,  as  a  pill  or  a  pencil,  between  his  fingers  and  the  opposed 
thumb.  Sometimes  flexion  and  extension  of  the  wrist  are  added,  and 
very  rarely  we  encounter  movements  of  pronation  and  supination.  As 
a  rule,  the  arm  and  shoulders  are  unaffected.  In  the  hicer  extremity  the 
tremor  predominates  at  the  ankle,  causing  the  foot  to  drum  on  the  floor 
as  if  with  clonus.  The  toes  are  less  evidentlv  involved  bv  tremor,  but 
many  patients  complain  of  flexor  cramj)ing  of  the  toes  as  a  very  early 
condition.  This  usually  comes  on  while  walking,  and  may  bring  the 
patient  to  a  momentary  standstill.  The  muscles  of  the  thigh  often  par- 
ticijiate  in  the  tremor.  The  muscles  on  the  back  of  the  neck,  shoulders, 
and  dorsum  of  the  bodv  are  least  affccteil.  The  abdominal  muscles 
apparently  escajx*.  In  the  great  majority  of  cases  the  hedd  does  not 
tremble,  or  onlv  docs  so  by  movements  communicated*  to  it  from  a  dis- 
tance.  In  very  rare  cases,  however,  there  is  a  rhythmic  nodding,  shak- 
ing, or  rotation  of  the  head  that  may  ])orsist  even  when  the  j)atient  is 
recumbent.  The  eye/ids  exceptionally  are  affeete<l,  while  the  ///>.s  and 
lower  Jair  not  rarely  show  a  tremor  synchronous  with  that  in  the  hands. 

The  great  ])eculiarity  of  this  tremor  is  its  usual  oeeurrence  while  the 
patient  is  at  n'st,  during  repose*,  and  while  the  ])arts  are  su])ported.  In 
a  minority  of  eases,  however,  and  in  otIuT  eases  at  an  early  ])eriod,  the 
tremor  is  hdcntiontd — that  is,  analo<rous  to  the  tremor  of  nuiltiple  sclerosis. 
The  tremor  ceases  during  sleep,  and  usually  it  subsides  momentarily  on 
voluntary  motion.  In  early  cases,  and  particularly  in  cases  presenting 
marked  antecedent  rigidity,  the  tremor  may  only  appear  on  voluntary 
and  sustained  motion,  as  in  reaching  to  the  back  of  the  neck  or  into  a 
<listant  ])oeket,  and  nuist  be  carefully  sought.  The  tremor  is  a  slow  one, 
of  from  four  to  eight  oscillations  in  a  second,  l^sually  the  movements 
are  more  rapid  if  of  limited  extent,  as  when  confiiuHl  to  the  fingers,  and 
grow  slower  as  they  involve  larger  muscles.  AVIien  l)oth  upper  or 
all  four  extremities  are  involved  by  the  tremor,  there  is  a  j)ractical 
synehronouH  uniformity  of  rhythm  at  all  points.  The  character  of  the 
tremor  shows  distinctly  in  the  handwritituj.  The  letters  are  fornunl 
slowly  and  are  of  fair  proj)ortions,  but  all  the  lines  are  tremulous,  both 
upstnikes  aud  stems.     The  writing  tends  to  become  cramj)ed  and  small. 
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Sometimes  a  lens  is   required  to  detect   the  tremor  thus  graphically 
demonstrated. 

The  palsy  never  reaches  a  complete  degree,  and  the  paresis  may  be 
extremely  slight.  While  patients  may  bitterly  complain  of  a  feeling  of 
.veakness  and  stiffness,  they  often  show  a  normal  amount  of  strength, 
even  when  the  rigidity  and  tremor  are  very  well  developed.  In  ad- 
vanced cases,  however,  there  is  customarily  some  weakness,  and  this 
may  even  be  extreme.  These  patients,  as  a  rule,  are  loath  to  make  ex- 
ertion of  any  sort. 

Sensory  Disturbanoes. — The  general  sensibility  is  practically  ob- 
jectively intact,  but  Palmieri  and  Arnaud  ^  insist  that  the  parts  affected 
by  tremor  show  decided  hypalgesia,  most  intense  in  the  distal  portions 
of  the  limbs  and  gradually  shading  off  toward  the  trunk.  Karplus,^ 
in  a  study  of  103  cases,  never  found  objectively  disturbed  sensation 
without  tremor,  and  subjective  sensory  complaints  were  noted  in  but 
35  per  cent.  Parkinsonians  frequently  complain  of  subjective /erfi?i^« 
of  heaty  more  rarely  of  coldy  and  often  of  dull  aches  and  indescribable 
discomfort  in  the  affected  limb.  It  is  not  rare  for  Parkinsonians  to 
complain  of  considerable  pain  in  the  early  stages  of  the  disease  similar 
to  rheumatic  pains  in  joints  and  muscles.  The  heat  sensations  may  be 
accompanied  by  vasomoto)'  didurbance^  showing  itself  in  elevated  local 
temperature,  in  profuse  sweats,  and  in  flushing.  Sometimes  patients  seek 
cool  rooms  and  throw  off  heavy  clothing  and  bed-covering,  even  in 
winter.  In  the  majority  of  cases  complaining  of  heat  the  surface  tem- 
perature is  actually  increased.  In  some  cases  areas  of  bravmy  skin  are 
encountered  on  the  brow  or  body,  a  condition  suggestive  of  myxedema 
and  of  scleroderma.  Often  there  is  great  restlessness,  apparently  due 
to  the  discomfort  arising  from  muscular  rigidity.  The  hands  may  be 
frequently  moved  or  the  patient  insists  upon  the  limbs  being  rubbed 
and  moved  al)out  every  few  minutes.  Muscular  atrophy  only  appears 
in  advanced  cases,  but  even  then  is  not  extreme.  There  are  no  electrical 
changes  or  sphincter  weakness.  As  this  is  a  disease  of  the  involutional 
peri<xl  of  life,  we  may  find  all  the  disturbances  of  senility  as  coinci- 
dental accessories. 

The  mental  state  is  likely  to  be  mistaken  for  one  of  dementia,  but, 
as  a  rule^  these  j)atients  enjoy  all  their  mental  i)owers.  There  is,  how- 
ever, the  same  inertia  in  the  mental  processes  that  marks  the  muscular 
state.  They  shun  exertion,  are  charj^  of  their  thoughts,  talk  little, 
appear  indifferent,  and  often  requu*e  the  incentive  of  strange  faces  or 
extraordinary  circumstances  to  arouse  them  to  a  show  of  mental  activity. 
This,  taken  with  their  inexpressive  faces,  is  easily  misleading. 

Course. — The  disease  is  essentially  chronic  and  progressive.  The 
onsets  insidious,  as  a  rule,  may  be  abrupt,  following  some  mental  or 
physical  storm.  The  duration  is  from  ten  to  fortv  years.  In  the 
extremely  protracted  cases  the  patients  become  more  and  more  helpless, 
fall  into  a  senile  dementia,  and  die  from  intercurrent  disease,  usually 
pneumonia.  Varieties  have  been  dt»scribeil,  but  they  are  usually  limited 
and  uudeveloixxl  aises.     Thus,  the  monoplegic  and  hemiplegic  forms, 

1  "Cliniea  Med.  Ital.,"  No.  6.  '  "  Jahrb.  f.  Vi^ych,  u.  Neurol.,"  1900. 
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the  form  without  tremor,  the  form  without  rigidity,  and  the  form  show- 
ing extension  are  named.  The  prognosis  is  bad,  but  there  may  be 
remissions. 

Diagnosis. — In  typical  cases  the  diagnosis  is  made  at  a  glance.  In 
early  and  undeveloped  cases  Parkinson's  disease  may  be  mistaken  for 
posthemiplegic  trembling,  but  lacks  the  histor}'  of  a  stroke.  Senile  trem- 
bling usually  first  affects  the  head  and  does  not  present  the  facies  and 
rigidities,  but  intermediate  cases  may  be  found  and  both  may  coexist. 
Mviliple  sclerosis  has  its  increased  reflexes  and  intention  tremor,  hysteria 
its  stigmata. 

Treatment. — If  seen  early,  the  case  should  be  treated  as  one  of 
cerebral  arteriosclerosis  (see  p.  205).  In  several  instances  this  plan  of 
treatment  has  seemed  to  retard  the  development  of  the  disease.  Symp- 
tomatic medication  is  practically  useless.  Opium,  hyascin,  and  cannabis 
indica,  given  freely,  temporarily  control  the  tremor,  but  at  the  expense 
of  the  general  health  and  welfare  if  continuously  employed.  Many 
patients  find  hyoscin  useful  as  an  occasional  help  to  meet  some  social  or 
business  requirement.  Massage,  electricity,  and  strychnin  give  a  little 
help  for  the  time  being  in  some  cases.  Persistent  exercises, — both  passive 
and  active, — Swedish  joint-movements,  and  gentle  muscle  kneading,  if 
intelligently  carried  out  for  a  long  period  of  time,  certainly  benefit  these 
patients  in  the  earlier  stages.  Especial  attention  must  be  given  to  build 
up  the  extensor  muscle  groups  of  the  limbs  and  trunk  in  order  to 
overcome  the  natural  tendency  to  flexed  positions,  and  full  passive 
movements  to  the  same  end  should  be  perseveringly  employed.  For 
the  same  reason  exercises  or  electrical  treatments  tending  to  strengthen 
or  actuate  the  flexor  muscles  are  to  be  avoided.  Mental  and 
physical  fatigue  must  be  shunned.  Charcot  noticed  that  the  vibra- 
tions experienced  in  carriage  and  car-riding  mitigated  the  tremor,  and 
treated  many  cases  by  means  of  a  jolting  or  vibrating  chair  with 
temporary  benefit. 


THOMSEN^  DISEASE  (MYOTONIA). 

In  1876  Thomsen,  himself  subject  to  the  disease,  fully  described  a 
muscular  condition  later  called  m/otonia  ixtngcniin,  fcuiiiii/  myotonia,  etc. 
It  is  a  disonler  manifest  in  the  volunhirv  muscles,  which  show  a  stitt- 
ness  and  rigidity  upon  attemptiKl  use  after  a  j)cri(xl  of  repose,  and  certain 
peculiarities  of  mechanical  and  electrical  irritiibility.  It  is  a  rare  dis- 
ease, numbering  not  more  than  a  hundred  recorded  cases. 

Etiology. — The  salient  etiological  fe^iture  of  the  infirmity  is  heredity. 
Most  of  the  known  cas(\s  have  been  in  family  groups,  sometimes  ex- 
tending over  several  generations  and  through  several  collateral  branches. 
Occasionally  the  disorder  has  passed  over  a  generation  and  again 
appeare<l.  With  and  without  direct  heredity  the  family  history  is 
commonly  suri^harged  with  neuroses  and  psychoses.  Males  are  appar- 
ently the  more  commonly  affLK*te<l.  Von  Pcchterew*  sugg(^sts  that  a 
self-poisoning  or  auto-intoxication  is  active  in  this  condition,  and  Jacoby  ' 

i  "  Neurul.  CVntralbl.,"  Feb.,  11K)0.  2  "Jour,  Nerv.  and  Meiit.  Dis.,"  July,  1898. 
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looks  upon  the  disease  "  as  due  to  an  embryonal  developmental  disorder 
of  the  nerve-cells,  consisting  in  the  more  or  less  diminished  resistance 
of  the  cells  to  the  influence  of  toxic  processes."  The  disease  is  also 
related  to  the  myopathies,  as  shown  by  the  muscular  contours  and  the 
occasional  appearance  6f  atrophy.^  Paessler,  Pelz,  Rossolimo,  Batten 
and  Gibb,^  and  others  have  i-ecorded  upward  of  thirty  cases  in  which 
the  atrophy  was  the  predominant  condition.  These  are  commonly 
designated  as  cases  of  myotonia  atrophica,  and  constitute  a  marked  link 
between  the  myopathies  and  the  myotonies. 

Morbid  Anatomy. — Various  observers,  upon  examination  of  excised 
fragments  of  the  aiFected  muscles,  have  recognized  a  hypertrophy  of  the 
protoplasm  and  nuclei  and  a  deficiency  of  striation  in  the  enlarged 
muscle-fibers,  usually  with  slight  but  insignificant  increase  of  interstitial 
tissue.  This  constitutes,  according  to  Deleage,  a  persistence  of  embryonal 
conditions.  Jacoby  insists  that  this  appearance  is  an  artifact  that  is 
not  found  if  the  tissue  removed  during  life  is  not  allowed  to  contract 
Babes  and  Marinesco  have  noted  deformity  or  maldevelopment  of  the 
terminal  motor-nerve  plaques.  SchiefFerdecker  asserts  that  there  is  a 
distinct  disorder  of  tlie  sarcoplasm  and  disease  of  the  muscle  fibrils. 
Tlie  hypertrophy  apj^ars  to  be  secondary  and  the  increase  of  nuclei  is 
proportional  to  it.  In  the  only  autopsy  yet  recorded,  D6jerine  and 
Sottas '  found  no  changes  in  medulla,  cord,  or  peripheral  nerves.  It 
is  as  yet  impossible  to  say  whether  we  have  to  deal  with  a  pure 
myopathy,  a  trophoneurosis,  or  a  congenital  defect  in  the  trophic  and 
motor  apj)aratus  of  the  cord. 

Symptoms. — The  awkwardness  caused  by  the  fixity  of  the  muscles 
upon  attempted  use  is  noticed  in  infancy,  or  may  appear  at  any  time  up 
to  the  twentieth  year,  or  perhaps  even  later.  In  typical  cases,  when 
the  siibjo(*.t  desires  to  execute  scmie  movement,  a  more  or  less  marked 
and  prolonged  contraction  fixes  the  muscles  in  question.  This  gradually 
subsides  and  the  movement  is  accomplished.  Repetitions  of  the  S{)asm8 
occur  progressively  with  less  force  and  dunition  for  the  particular  action, 
and  finally  cease  to  appear,  but  any  change  in  the  character  or  even  in 
the  rhythm  of  the  movements  may  reinstate  the  muscular  fixation. 
Thus,  in  rising  from  a  chair  the  legs  and  thighs  are  held  rigidly.  Once 
erect,  the  first  stej)  is  impeded,  the  second  less  so,  and  finally  steps  are 
taken  with  natural  ease,  but  a  halt,  a  sharp  turn,  or  even  a  change  of 
s|>eed  may  agjiin  set  up  the  spasm.  All  the  voluntary  muscles  may  be 
affecte<l,  even  to  those  of  the  thorax,  eye,  and  tongue,  but  usually  the 
myotonia  is  most  marked  in  the  lowerextremities,  and  in  some  cases  the 
face  and  upper  extremities  escape.  The  conf/aiUal  paramyotonia  of 
Eulenberg,  in  which  symmetrical  groups  of  muscles  are  affected  mainly 
on  direct  ex])osure  to  cold,  ap{)ears  to  be  a  limited  form  of  Thomsen's 
disease.  Both  varieties  have  been  observed  in  the  same  patient  by  Bern- 
haixlt.^  The  sphincters  and  unstriped  muscles  escape,  and  in  the  case 
mentioned  by  Eulenl)erg  the  heart-muscle  was  normal.  Gaping,  sneez- 
ing, cold,  wet,  fatigue,  and  emotional  excitement  provoke  the  spasms, 

»  Bernhardt,  "  AUg.  med.  Centralzeit.,"  No.  14,  1890.         »  "  Brain,"  1909,  p.  187. 
3  ''  Rev.  de  M^.,"  Mar.,  1893.  *  Lot.  ciL 
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while  warmth,  moderate  exercise,  repose,  and  quietude  diminish  their 
intensity.  They  are  in  some  measure  relative  in  intensity  to  the  vigor 
of  the  attempted  movement. 

Commonlv,  the  affected  muscles  are  of  unusual  firmness  and  increased 
bulk,  hut  of  lessened  power,  giving  an  appearance  of  athletic  develop- 
ment at  variance  with  the  actual  weakness,  in  many  cases  suggesting  a 
pseudohypertrophy.  They  are  perfectly  supple  to  passive  movements. 
The  reflexes  are  normal,  but  a  tap  on  the  tendon  is  likely  to  produce  a 
spasm  in  the  anterior  femoral  group,  modifying  the  usual  response. 
Electri(ud  and  mechanical  excitations  of  the  motor  nen^e-iruuks  produce 
perfectly  normal  responses,  or  they  are,  if  anything,  somewhat  dimin- 
ished. In  the  vitiscles  it  is  very  different.  A  slight  blow,  as  with  a 
percussion  hammer,  produces  a  persisting  welt  from  localized  muscular 
swelling  or  myoidema.  The  gjdvanic  current  produces  sluggish,  pro- 
longed contractures  upon  closure  almost  equally  with  either  pole.  Anodal 
or  cathfKlal  closing  tetanus  may  often  be  secured  with  the  continuous 
passjige  of  five  to  ten  milliamperes  of  current,  and  anodal  opening  tetanus 
is  not  infrequently  observed.  The  strong  faradic  current  produces  undu- 
latory  contractions  in  many  muscles,  and  these  sometimes  attend  the 
passage  of  the  continuous  current.  Repeated  electrical  or  mechanical 
stimulation  of  the  muscles,  like  volitional  use,  gradually  exhausts  the 
myotonic  res]K)nses. 

As  varieile,Sy  Jacoby  would  limit  the  term  congenital  myotonia  to 
cases  (1)  presenting  a  hereditary  etiology  either  as  a  direct  transfer 
from  the  ascendant,  or  by  inherited  disposition  ;  (2)  manifesting  the 
myotonic  disorder  of  movement — namely,  intention  spasm  ;  (3)  showing 
the  myotonic  reaction,  which  he  describes  as  made  up  of  normal 
mechanical  and  faradic  excitability  of  the  nerves  and  increased  mechan- 
ical and  faradic  excitability  of  the  nmscles,  anodal  and  cathodal  con- 
tractions being  (Mpial  and  the  response  always  l)eing  tonic  and  ])rolonge(l ; 
(4)  persisting  hyjxTtrophy  of  the  enlarged  muscles  ;  and  (5)  absence 
of  symptoms  ])()inting  to  gross  involvement  of  the  nervous  system. 
Other  varieties  of  myotonia  he  would  denomiiuite  myotonia  a(|uisita,  as 
describing  those  ae([uired  subsequent  to  birth,  and  myotonia  transitoria 
for  the  cases  due  to  exjxjsure  to  cold,  etc.  Lannois^  has  noted  an 
association  of  progressive  nuiseular  atrophy  and  myotonia  in  an  individual 
of  apparently  excessive  nuiscniar  endowment  and  finds  that  alxout  a 
dozen  such  cases  have  been  reported. 

Psychic  (limrders  are  frequently  associateil,  but  not  necessarily  present. 
The  malady,  onee  developed,  tends  to  persist  for  life,  which  it  d(K\s  not 
abridge.  It  is  an  incurable  infirmity,  but  sometimes  shows  arrest  or 
amelioration. 

Diagnosis. — The  myoidema  and  myotonic  electrical  reactions,  taken 
with  the  intention  spasm,  if  the  term  may  be  uscmI,  make  the  diagnosis 
easy.  TcUimi  has  its  distinctive  signs  in  the  phenomena  of  Troussiiui  and 
Chvostek.  Pf^cudohypertrophic  jxiralysis  has  ])eouliar  deformities,  con- 
tractures, and  weakness  without  intention  cramps.  It  subsequently 
shows  atrophies  and  has  no  myotcuiic  reactions. 

•  "  Noiiv.  Icon,  dv  la  SalpC»l.,'*  Nov.,  1904.  Also  W.  Furnmhr,  "  l)eutsclie  Zeitsch. 
fiir  Nt'iViMiheilk.,  1907. 
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Treatment. — The  causes  which  provoke  the  myotonic  cramps,  such 
as  overexertion,  fatigue,  exposure  to  cold,  and  excitement  of  all  sorts, 
must  be  avoided.  Massage,  reasonable  exercise,  electric  baths,  and 
cerebral  galvanization  have  been  recommended,  i  A  careful  search  for 
toxic  factors  should  be  made,  and  conditions  known  to  be  attended  by 
them  should  be  corrected. 

FAMILY  PERIODIC  PARALYSIS. 

There  is  a  form  of  periodic  limp  paraplegia  that  may  be  designated 
family  jyeriodic  paralysia.  It  is  characterized  typically  by  recurring 
attacks  of  pure  flaccid  motor  palsy,  most  pronounced  in  the  lower  ex- 
tremities, marked  bv  diminished  reflexes  and  lessened  electrical  and 
mechanical  muscular  excitability.  The  intervals  are  those  of  ordinary 
health,  and  there  is  a  decided  family  and  hereditary  tendency. 

The  first  definite  outline  of  this  condition  was  given  by  AV^estphal, 
in  1885.  Additional  material  has  been  contributed  by  Goldflam,  Op- 
penheim,  Bernhardt,  Hirschl,  and  other  German  observers,  and  by 
Burr,  Taylor,  Mitchell,  Putnam,  and  Crafts  in  this  country.  Oddo 
and  Audibert  2  were  able  to  collect  64  published  cases. 

Etiology. — Heredity  is  most  apparent.  Taylor  noted  that  thirty-five 
cases  had  been  reported  in  three  families,  nineteen  in  one  of  them,  and 
in  two  instances  it  had  a})p(^red  in  five  consecutive  generations,  descend- 
ing through  both  nexes^  which  are  about  equally  represented.  Nearly 
all  known  cases  presented  attacks  before  the  (ige  of  twenty-five,  the  great 
majority  in  youth,  rarely,  however,  before  the  tenth  year  of  life.  The 
incitinf/  cmtxes  of  the  attacks  have  been  exertion,  fatigue,  and  mental 
strains.  Goldflam,  in  1890,  suggested  that  there  was  an  nntotoxic  causa- 
tion acting  upon  an  inherited  vulnerability  of  motor  nerve-cells,  and 
Crafts  3  and  Irwin  have  been  able  to  isolate  an  extractive  from  the  feces 
passed  immediately  after  an  attack  which  produced  temporary  paralysis 
when  injected  into  rabbits  and  guinea-pigs.  The  amount  of  urea  ex- 
creted during  the  attack  also  appears  to  be  diminished.  These  results 
have  not  been  confirmed.*  Somewhat  analogous  attacks  due  to 
malarial  infection  have  been  cured  by  quinin.  The  muscular  contours, 
and  in  Bernhardt's  c^se  atrophy  of  the  thenar  eminences  and  continued 
muscular  weakness,  imply  a  relationship  to  the  progressive  muscular 
atropines  and  to  the  myotonias.  Examination  of  mus<'ular  fibers  taken 
from  the  living  subject  also  indicatt»s  a  similar  kindred.  Bornstein 
suggests  *  that  this  disorder  may  be  related  to,  if  not  identical  with, 
epilepsy.  His  reported  case  was  epileptic  before  the  paralytic  attacks 
appeared,  and  apparently  substituted  them,  and  there  also  was  an  epi- 
leptic sister.  Schachnowicz  •  has  reported  an  instance  in  which  the 
patient's  father  was  similarly  affected,  and  his  brother  was  an  epileptic. 
After  many  years  of  {xjriodical  paralysis  these  attacks  subsided  and  epi- 
leptic attacks  occurred. 

Sjonptoins. — The  attacks  come  on  rather  slowly  within  a  few  hours, 
usually  at  night,  or  during  sleep.     They  are  sometimes  preceded  by  a  feel- 

*  W.  von  Bechterew,  "  Neiirolog.  Centralbl.,"  Nov.,  1897. 

2  "  Arch.  g(5n.  de  M^l.."  1902.  3  "Am.  Jour.  Med.  Sciences,"  June,  1900. 

*  Mitchell,  Flexner,  Edsall,  "Brain,"  1902.     Singer,  "Brain,"  1901. 

^  "  Deutsch.  Zeitschr.  f.  NervenheUk.,"  Nov.,  1908.  •  '*  Wratsch,"  1882. 
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ing  of  weariness,  numbness,  formication,  sweating,  heat,  desire  to  urinate, 
headache,  backache,  rapid  pulse,  coldness  of  the  legs,  etc.,  in  various  cases, 
but  all  prodromata  may  be  lacking.  In  some  instances  the  attacks  be- 
gin as  a  migraine  or  alternate  with  migraine.^  The  loiver  extremities 
are  uniformly  most  affected,  and  the  paralysis  may  be  limited  to  them, 
but  in  other  instances  involves  every  skeletal  muscle  except  those  con- 
trolled by  the  cranial  nerves,  so  that  the  patient  is  inert  from  the  chin 
downwanl.  A  facial  weakness  has  been  observed  in  one  case.  Even 
the  voice  and  respiratory  efforts  may  be  weak,  sneezing  and  coughing 
impossible,  and  the  heart  has  in  certain  instances  been  found  dilated  and 
with  evidence  of  mitral  insufficiency,  both  disappearing  with  the  attack. 
Such  attacks  last  from  an  hour  to  a  week  and  tend  to  uniformity  in  a 
given  case.  The  paralysis  recedes  in  the  reverse  order  of  invasion. 
Attacks  may  recur  daily,  weekly,  or  once  in  several  years. 

During  the  attack  electrical  responses  in  nerve  and  muscle  and  the 
tendon  reflexes  are  lessened  or  completely  abolished,  but  there  is  neither 
reaction  of  degeneration  nor  sphincteric  incompetence.  Mechanical 
MimvlabiUiy  of  the  muscles  and  nerves  also  usually  disiippears.  Born- 
stein  ^  reports  a  case  in  which  the  tendon  reflexes  jxjrsisted  and  at  times 
were  increased  during  the  attacks,  though  the  electrical  excitability  was 
diminished  or  even  abolished.  The  mind  and  geilferal  sensation  and  the" 
special  senses  are  unimpaired.  The  attack  subsides  about  as  rapidly  as 
it  develops,  and  in  the  intervals  the  health  is  usually  perfect.  Indeed, 
many  of  these  patients  are  described  as  unusually  robust  and  commonly 
very  muscular.  The  muscular  contours  at  times  have  even  suggested 
the  myopathic  family  disorders. 

Diagnosis. — The  diagnosis  in  familial  cases  should  be  easily  made. 
In  sporadic  instances  the  behavior  of  the  reflexes,  electrical  and  me- 
chanical responses,  periodic  recurrence  and  absence  of  mental  and 
sensory  disturbances,  should  be  sufficiently  definite  to  distinguish  the 
condition  from  lif/f<teria,  with  which  it  h:is  been  confoimded.  A  first 
attack  may  sujj^ijest  Lnndrif\H  parnh/i<is,  but  Hfi^m  reliance  may  be  j)Iaced 
on  the  (juautitativ(»  elec^trieal  chang(\ 

Prognosis  and  Treatment. — Thus  far  no  treatment  has  been  of 
much  service,  but  tliose  conditions,  such  as  fatiirue,  wliich  appear  capable 
of  iuducin*;  attacks  in  given  instances  must  be  avoided.  In  the  mi- 
grainous cases  hromid  and  caffein  have  proven  useful.  Holtzapple' 
asserts  that  he  has  derived  great  l>enefit  by  the  administration  of  bromid 
of  potassium  with  caffein  citrate  both  in  aborting  the  attacks  and 
curtailini;  those  already  established.  The  tendency  is  for  the  disease 
to  endure  for  life  without  compromising  it.  A  further  knowledge  of  the 
toxic  states  may  furnish  the  key  both  to  the  pathology  and  treatment  of 

this  rare  disease. 

FAMILY  TREMOR. 

A  tremulous  cc^ndition,  particularly  of  the  hands,  but  also  in  some 
in.^tances  involvinjj:  the  head,  face,  and  tongue,  closely  rest'nd)ling  the 
tremors  of  multiple  sclerosis,  senility,  alcohol,  and  mercury,  is  encoun- 
tered us  a  family  trait.     It  may  l)e  traced  through  several  or  many  gen- 

1  HoltzjipiH^l,  "  Am.  MhI,"  April  3(»,  VM)\. 

2  ''Di'iitsi'li.  Zi'iiM'hr.  f.  Nt-rvenlieilk.,"  lirnid  3o,  S.  407. 

3  *•  Jour.  A.  M.  A.,"  Ott.  'Jl,  1900. 
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tered  as  a  family  trait.  It  may  be  traced  through  several  or  many  gen- 
erations, and  affects  a  large  proportion  of  the  family  members,  appearing 
before  forty  and  usually  before  twenty  yeai's  of  age. 

The  majority  of  such  families  are  markedly  neurotic,  and,  accord- 
ing to  Baymond,  the  tremor  may  be  considered  as  a  stigma  of 
degeneracy.  In  character  the  tremor  is  usually  fine  and  rapid.  It  is 
accentuated  by  effort,  fatigue,  and  emotion,  ordinarily  does  not  occur 
during  rest,  but  generally  closely  resembles  the  intention  tremor  of 
multiple  sclerosis. 


CHAPTER  IV. 

FATIGUE  NEUROSES. 

Many  occupations  requiring  the  constant  repetition  of  certain  pre- 
cise muscular  movements  may,  eventually,  through  overuse  and  fatigue, 
give  rise  to  disturbances  of  muscular  control  for  the  manoeuver  in 
question.  The  condition  may  be  manifest  as  pain,  tremor,  weakness, 
or  cramp,  but  usually  these  are  variously  combined  in  different  cases. 
This  group  of  motor  disturbances  is  also  called  occupation  spasms  or 
occupation  neuroses.  Many  of  them  are  described  under  terms  indi- 
cating their  particular  avocational  association,  as  scriveners'  palsy,  piano- 
players'  cramp,  seamstresses'  spasm,  etc.  We  may  take  writers'  cramp, 
the  most  commonly  encountered  one,  as  a  type,  and  then  only  an 
enumeration  of  the  other  forms  will  be  needed.  The  more  delicate  and 
highly  differentiated  the  functional  movements,  the  more  readily  does 
their  repeated  over-use  set  up  this  inhibitory  condition.  No  definite 
anatomical  changes  have  been  found,  but  it  is  probable  that  improved 
methods  will  demonstrate  morphological  alteration  of  the  nuclear  gray. 
Vigouroux  ^  claims  to  have  found  changes  in  nerves  and  muscles  in 
many  cases,  and  supposes  them  to  be  present  in  all. 

VRTTERS'  CRAMP. 

Writers'  cramp  is  variously  known  as  scriveners'  palsy,  grapho- 
spasmus,  mogigraphia,  chirospasm,  etc. 

Etiology. — A  neuropathic  heredity  and  a  neurotic  make-up  are 
very  common  among  sufferers  from  writers'  cramp.  The  neurosis  has 
exceptionally  been  noted  in  brothers  and  in  parents  and  children,  but, 
ordinarily,  there  is  merely  a  transmitted  nervous  tare  constituting  a 
tendency  U)  the  development  of  the  disorder  under  the  provocation  of 
overuse  of  a  certain  functional  group  of  muscular  movements.  It  is 
much  more  common  in  the  male  than  in  the  female  seXy  perhaps  owing 
to  the  greater  proportion  of  men  engaged  with  the  pen.  It  most  com- 
monly develops  between  twenty  and  fifty  years  of  age^  being  very  rare 
before  and  after  these  extremes.  Its  greatest  incidence  is  between 
twenty-five  and  thirty-five.  It  is  very  likely  to  appear  during  periods 
of  physical  or  mental  strain,  especially  after  protracted  anxiety  arising 

»  "Progrds  M^dicale,"  quoted  in  "  Amer.  Medico-Surg.  Bulletin,"  Jan.  25,  1897. 
37 
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may  B^!^^'e  to  provoke  it  Neuritis,  neuralgia,  ami  hemiplegia  affecting 
the  writing  arm  have  been  followed  hy  the  neurmis.  The  principal 
indtiug  cauee  of  the  trouble  is  eroesMre  tcriting  in  a  bad  inanvrr — that  is, 
in  any  style  that  depeuds  uimju  tlie  employment  of  the  small  miistrles  of 
tlie  hand,  wrist,  or  forearm  in  uhief,  and  in  which  tlic  writijig  move- 
menta  are  not  made  entirely  from  the  elioulder.  Thus,  writ^^rs'  cramp  is 
practically  unknown  among  stenographers,  in  spite  of  the  rapidity  and 
tediousnesH  of  their  work,  owing  to  the  fiict  that  the  characters  employed 
are  best  made  by  the  freehand  method  customarily  employed.  Gowers, 
indeed,  encountered  a  stenographer  who  could  write  shortliand  readily, 
while  ordinary  script  caused  a  spasm. 

Pathology. — Xumeroua  theories  have  been  advanced  regarding  the 
pathology,  and  the  seat  of  the  disease  has  been  variously  placed  in  the 
muscles,  in  the  nerves,  in  the  spinal  centers,  in  the  cerebellum,  and  in 
tlie  cortex.  \V'e  cau,  at  once,  rule  out  the  muscle  and  the  nerve  as 
initial  loci,  if  the  muscular  control  for  movements  not  of  the  particular 
oocupational  variety  are  fully,  promptly,  aud  normally  executed.  It  is 
impossible  to  conceive  of  a  peripheral  lesion  whicL  would  disturb  only 
a  certain  purpo.sive  function,  leaving  others  intact.  On  this  point  W. 
E.  Paul'  insists  that  a  careful  scrutiny  will  discover  a  certain  amount 
of  defect  for  all  activities  of  the  involved  muscle  groups.  He  attrib- 
utes etiological  iuifiortauce  to  the  traumatic  effect  of  repeattnl  muscular 
contractions  ujhju  nerves,  nerve-endings,  and  muscle  tissues.  A  low- 
grade  neuritis  is  undoubtedly  present  iu  some  cases,  and  Vigoumux, 
already  quoted,  thinks  it  invariably  present.  In  most  all  cases  the 
motor  function  at  fault  is  one  to  which  the  motor  apparatus  has  become 
trained  and  habituated.  In  some  d^ree  it  is  automatic  and  subcon- 
scious. Such  acts  are  generally  supposed  to  be  largely  subcortical. 
Another  factor  is  iuter|>osed  hy  the  fatigue  clement.  Hodge  has  clearly 
demonstrated  the  changes  in  motor  cells  resulting  from  physiological 
ialigue.  In  the  occupation  neuroses  it  is  at  least  supposable  that  the 
»"Jour.  A.  M.  A.."  1911. 
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&tigue  may  overpass  the  limit  of  recuperation.  Well-authenticated 
cases  in  which  muscular  atrojihy  without  sensory  defects  has  succeeded 
the  spasm  would  indicate  rather  conclusively  that  such  was  the  case, 
that  the  motor  cells  of  the  cord  were  at  fault,  and  that  their  trophic 
powers  were  finally  involved.  Sen- 
sory and  motor  symptoms,  func- 
tionally grouped,  would  also  point 
to  the  cord,  but  it  is  impossible  as 
yet  to  exclude  the  superior  cortical 
centers.  In  the  neuritic  cases  ten- 
derness and  sensory  faults  are  of  char- 
acteristic anatomical  distribution. 

Symptoms. — The  omd  of  writ- 
ers' cramp  is  commonly  iusidious. 
It  is  noticed  after  writing  a  con- 
siderable time  that  there  is  sensory 
discomfort  or  motor  difficulty.  The 
hand  aclies,  feels  numb  or  weak,  or 
may  become  cramped  or  tremulous. 
After  a  moraeuf  s  rest  and  a  little  , 
rubbinji  writing  may  be  resumed 
for  a  time,  when  the  trouble  reap- 
pears and  gradually  less  and  less  work  is  required  to  induce  the 
disabling  condition,  until  in  extreme  cases  merely  putting  the  han<l  in 
the  writing  position  may  cause  it.  Several  f(»rms  have  been  described 
depending  upon  the  major  symptom.  Thus  we  have  the  spastic,  tremulous, 
neuralgic,  and  paraii/tic  varieties ;  but  they  are  very  rarely  pure,  most 
oases  showing  a  combination  of  sensory  and  motor  features.  Ordinarily, 
the  cramp  is  painful  not  from  the  muscular  contraction,  but  because  the 
parts  are  aflected  with  neunilgic  pains  that  are  occasioned  only  by  the 
act  of  writing.  In  some  instances  they  are  so  severe  as  to  alone  attract 
the  {utient's  attention  and  inhibit  the  act  of  writing.  In  other  and 
much  rarer  cases  a  feeling  of  weakness  appears  to  prevent  the  use  of 
the  pen,  but  it  is  usually  associated  with  pain.  Tremor  may  be  thfc 
princijal  feature,  an<l  is  practically  a  manifestation  of  weakness. 

Motor  Disorders. — ^Iii  the  case.  Fig.  243,  illustratetl  from  photo- 
graphs, tlie  plan  of  holding  the  pen  between  the  index  and  middle  fingers 
was  adopted  when  spasm  first  developed,  and  for  a  time  permitted  a 
continuation  of  clerical  work.  When  seen  later,  the  hand  would  begin  to 
cramp  after  half  a  dozen  words  were  written,  as  shown  in  the  second 
cut,  and  in  a  moment  the  spasm  would  become  violent,  the  pen  would 
fall,  and  the  fingers  and  thumb  would  be  extended  as  shown  in  the  third 
cut.  This  was  an  aggravated  case.  Commonly,  as  soon  as  the  spasm 
causes  uitcertaliity  in  writing  the  act  is  stopped  and  the  spasm  subsides. 
It  may  cause  a  great  change  in  the  writing,  which  tends  to  become 
craiu|H'd  and  full  of  uncertainties  and  zigzags.  The  {H'U  is  forcibly 
jcrkeil  and  thrust  In  various  directions.  At  first,  by  steadying  the 
writing  lian<l  with  the  other,  and  adopting  a  thick  {lenliolder  or  one 
fitted  with  a  ball  held  in  the  palm  of  the  hand  or  with  rings  against 
which  the  fingers  arc  pressed  in  extension,  writing  may  be  continued  for 
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Fig.  242.— 1,  Writon*  cramp,  handwritinf;  In  1894:  2.oopj-  of  Mine  made  very  rIowIj  in  1897  by 
patient ;  3,  written  bj  aid  of  left  hand,  same  patient,  1887 ;  4,  same  patient,  1897. 
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a  time,  but  usually  the  spasm  reappears.  If  the  other  hand  be  then 
used,  it  is  not  imcommon  for  the  spasm  to  appear  on  that  side  after  a 
few  months,  though  this  is  not  invariably  the  case.  When  the  spasm 
affects  the  second  hand,  it  may  also  cause  the  muscles  of  the  first  hand  to 


Fig.  248.— Writers'  cramp  (from  photographs) :  1,  Pen  held  between  finders  at  first  gave  relief; 
2,  spasm  beginning  in  thumb  and  index ;  3,  fuHy  developed  spasm,  throwing  all  the  digits  except  small- 
est finger  into  extension  and  causing  the  pen  to  falL 


contract.  The  spasm  may  also  spread  to  the  muscles  of  the  forearm 
and  even  to  the  arm  and  shoulder. 

In  cases  of  moderate  severity  the  spasm  may  be  occasioned  only  by 
the  act  of  writing,  but  sometimes,  and  in  severe  cases  usually,  other 
acts  requiring  precision  in  finger  movements  also  call  it  forth.  In 
telegraphers'  cramp,  writing  with  the  Morse  key  or  the  pen  often  alike 
causes  the  spasm  ;  musicians  may  experience  the  spasm  both  in  instru- 
mental manipulations  and  in  writing ;  seamstresses  by  using  the  needle 
or  the  scissors,  etc. 

The  power  of  the  hand  for  coarse  muscular  efforts  may  be  unim- 
paired, but  in  cases  of  long  standing  some  weakness  in  the  muscles  most 
concerned  is  commonly  found,  and  in  such  cases  slight  wasting  may 
occur.  In  rare  instances,  when  the  use  of  the  affected  member  is 
pushed  in  spite  of  the  disability,  permanent  atrophy  may  result.  In 
figure  244  is  shown  the  hand  of  a  seamstress  in  which  local  pain  and 
spasm  were  finally  followed  by  atrophy,  the  reaction  of  degeneration, 
and  fibrillary  twitching  limited  mainly  to  the  radial  half  of  the  hand  and 
ulnar  border  of  the  forearm,  namely,  to  the  muscles  chiefly  concerned  in 
the  use  of  needles  and  scissors.  The  electrical  responses  in  muscles  and 
nerves  may  be  normal,  but  in  protracted  cases  there  is  usually  an 
increase  and  finally  a  decrease  of  excitability,  and,  as  in  the  rare  case 
illustrated  below,  the  reaction  of  degeneration  may  be  present. 

Sensory  Disorders. — The  sensory  disturbance  is  sometimes  de- 
scribed as  one  of  great  fatigue,  or  there  may  be  pain  and  tenderness. 
Tenderness  along  the  course  of  the  nerves  is  not  uncommon.  In  some 
cases  pain  is  located  in  the  small  bones  and  joints  of  the  wrist  or 
fingers.  It  may  only  occur  on  attempts  to  write,  and  it  may  or  may 
not  be  preceded  by  spasm.  In  certain  cases  it  extends  to  the  arm, 
axilla,  and  shoulder.  Such  paresthesias  as  "  pins  and  needles,''  ting- 
ling, ache,  "  tired  feeling,"  etc.,  are  often  complained  of,  and  may 
similarly  extend  up  the  arm.  Actual  hyperesthesia  or  anesthesia  are 
encountered  only  when  neuritis  is  associated. 

Course. — Commonly  insidious  in  onset,  writers'  cramp  may  develop 


with  some  suddenness,  after  an  emotional,  moral,  or  physical  storm,  and 
tends  to  prepress  so  long  as  writing  is  persistently  attempted.  If  the 
opposite  hand  be  trained,  it  usually  also  becomes  the  seat  of  cramp,  which 
ia  likely  to  increase  more  rapidly  than  on  the  side  first  affected.  If 
writing  be  completely  abjured,  the  cramp  gradually  becomes  less  and 


less,  and  may  entirely  cease  after  a  few  months  or  a  year,  but  is  very 
likely  to  return  if  continuous  writing  is  again  taken  up.  The  tendency 
of  the  cramp,  pains,  and  paresthetic  sensations  to  persist  and  increase 
if  the  writing  occupation  is  continued  is  pronounced,  and  there  is 
danger  of  pushing  the  condition  into  one  of  organic  changes,  with 
atrophy  and  permanent  palsies. 

Diagnosis. — The  diagnosis  is  usually  made  by  the  patient,  and 
nearly  every  large  clerical  force  or  tel(^;raph  office  furnishes  cases. 
Monoplegia  and  hemiplegia  from  oi^nic  brain  disease  are  some- 
times mistaken,  as  the  patient's  attention  is  first  attracted  by  his  clum- 
siness in  writing.  Mxutculofipiral  pahy,  neuralgias,  and  rheumatic  pains 
arc  occasionally  mistaken  for  writers'  crami»,  hut  in  all  these  condi- 
tions the  symptoms  are  persistent  and  not  alone  provoked  by  writing. 
Spasm,  usimlly  present  in  writers'  cramp  from  the  first,  is  al.so  absent 
Hyuteria  may  pn-sent  limited  tremor  and  motor  difficulty,  but  the  dis- 
ability is  not  winfinc<l  to  writing,  and  sensory  stigmata  arc  added. 

Prognosis. — The  pn^nosis  is  very  unfavorable  if  writing  be  per- 
siste<l  ill.  If  the  patient  can  completely  abstain  fnim  the  lue  of  the  pen 
or  similar  writing  implements,  the  spsism  tends  to  subside  and  disappear 
unless  the  case  is  of  long  standing  and  so  aggravated  that  all  sorts  of 
finger  use  iniluee  the  crdm|>.  The  neumlgic  ca.se»  are  somewhat  more 
easily  managwl  than  the  cramp  variety  if  prolonged  rest  can  be  secured. 
The  |)rfSfiie«'  of  any  removable  diathetic  disability,  as  lithemia,  favorably 
mollifies  the  outlook,  and  the  termination  of  general  de]>ression,  physical 
or  mental,  may  lea<l  lo  marked  improvement  in  ihc  spasniwlic  affection. 
The  tendency  to  n-currence  and  to  extension  has  already  been  noted.  It 
is  r.iH!  lor  a  patient,  even  after  years  <if  ivst,  to  he  able  to  return  to 
writing  occnjKitiims  without  a  n'apjK'anuice  of  the  neurosis. 

Treatment. — liifngnriiinfj  the  fatigue  clcuieut  in  tlic  pnxbiction  of 
writers'  cniuip,  rcM  iH-ciimcs  the  principal  note  of  tn^atment.  All 
jihffMivil  f'ai/iiigx  and  condilions  which  tend  to  make  faligtic  of  ready 
apix'ar.uKT  must  Ik;  senipulonsly  sought  and  carefully  managed.    Abso- 
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lute  cessation  of  writing  is  of  the  first  importance.  Unfortunately, 
patients  whose  living  depends  upon  clerical  work  will  not  or  cannot 
conform  to  these  requirements  until  the  neurosis  completely  disables 
them.  Exercises  to  develop  the  strength  of  the  arms,  hands,  and 
fingers  should  be  employed,  and  massage,  baths,  and  electricity,  for  their 
general  tonic  effect,  are  of  some  service.  Gordon  claims  to  have  se- 
cured immediate  and  lasting  improvement  by  the  local  application  of 


Fig.  245.— 1,  Splint  to  immobilize  hand  and  wrist  in  the  treatment  of  writers'  cramp ;  2,  splint  la  use. 

Bier^s  method.  When  writing  is  again  taken  up,  it  must  be  by  the 
proper  full-arm  movement.  A  typewriting  machine  can  often  be  sub- 
stituted for  the  pen.  The  use  of  spinal  sedatives  to  control  the  cramp 
and  permit  a  continuance  of  writing  is  pernicious,  and  rarely  gives  even 
temporary  help.  When  writing  is  resumed,  the  free-hand  method  from 
the  shoulder  must  be  employed,  and  the  splint  (Fig.  245)  affords  a  help 
by  immobilizing  the  wrist  and  fingers  during  writing  exercises. 


OTHER  CX:CUPAT10N  NEUROSES. 

The  general  considerations  pertaining  to  writers'  cramp  are  equally 
applicable  to  the  other  occupation  neuroses,  and  with  proper  modi- 
fication the  particular  features  are  identical.  Among  the  occupa- 
tion spasms  more  commonly  encountered  are  the  cramps  of  violin  and 
pianoforte  players,  telegraphers'  cramp,  seamstress'  cramp,  and 
hammer  cramp  in  smiths  and  artisans  using  the  hammer.  Artists, 
flower-makers,  turners,  watchmakers,  knitters,  engravers,  masons  in 
using  the  trowel,  sailors  from  pulling  on  ropes,  treadlers,  compositors, 
enamelers,  cigarette-makers,  shoemakers,  milkers,  money-counters, 
letter-sorters,  and  players  on  various  musical  instruments,  including 
drummers,  comprise  the  list  given  by  Gowers.  It  has  been  noted  in  a 
shoe  salesman  from  the  stooping  position  needed  in  putting  on  shoes,  in 
gum-chewers,  affecting  the  masticatory  muscles,  and  in  various  factory 
employees  who  incessantly  use  the  same  movement  in  feeding  or  at- 
tending some  machine.  Clergymen  and  other  public  speakers,  from  a 
faulty  use  of  the  vocal  apparatus,  may  acquire  a  laryngeal  neurosis  that 
is  manifest  every  time  the  voice  is  strained,  causing  a  sudden  loss  of 
modulation,  which  may  end  in  continuous  vocal  disability.  A  spasm  of 
a  similar  nature,  involving  the  lumbar  muscles,  has  been  seen  in  physi- 
cians, due  to  continuous  riding  in  carts  or  buggies. 
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CHAPTER  V. 
NEURASTHENIA* 

In  1869  Beard,  of  New  York,  directed  general  attention  to  a 
nervous  state  or  condition  marked  by  irritable  weakness,  and  adopted 
for  it  the  name  of  neurasthenia.  It  is  familiarly  known  as  nervous 
prostration  or  net^ous  exhatistum,  and  is  a  fatigue  neurosis.  In  Europe 
it  was  at  first  somewhat  derisively  called  the  Ame?ncan  diseane  or  Beard's 
disease.  It  is  now  recognized  the  world  over  as  a  morbid  state ;  as  one 
of  all  time,  and  not  a  product  of  modem  life  or  of  American  condi- 
tions. It  is  marked  by  a  host  of  subjective  symptoms  and  a  very  few 
objective  phenomena,  all  more  or  less  variable,  and  most  of  them  incon- 
stant. As  a  nile,  all  forms  of  nervous  energy — psychic,  motor,  and 
organic — are  reduced,  so  that  fatigue  is  more  quickly  occasioned  than  in 
health.  There  is  less  endurance,  and  consequently  greater  irritability, 
which  most  shows  itself  in  the  mental  sphere.  The  whole  state  is 
summed  up  in  the  classical  term  "  irritable  weakness." 

Etiology. — Neurasthenia  seldom  occurs  before  twenty  years  of  age 
or  after  fifty.  It  is  essentially  a  disorder  of  the  energetic,  productive, 
troubled  period  of  life.  Both  sexes  suffer,  and  perhaps  in  equal 
proportion,  but  in  females  a  more  common  association  with  hysteria 
frequently  carries  these  cases  into  that  list.  Cleghom,^  basing  his  con- 
clusions on  statistics  embracing  6000  cases,  finds  neurasthenia  much  more 
frequent  in  men  than  in  women,  and  two-thirds  develop  between  the  ages  of 
twenty  and  forty.  Indoor  occupations  bulk  heavily  in  the  list.  In  this 
country  the  high  altitudes  of  the  western  plateaus  and  the  extremes  of 
climatic  conditions  in  the  northern,  and  particularly  the  northwestern, 
States  apparently  account  for  the  greater  frequency  of  neurasthenia  in 
these  localities  than  on  the  seaboard  and  in  the  southern  States.  The 
persistent  winds  of  the  prairie  States  seem  also  to  be  active  in  the  causation 
of  neurasthenia.  All  races  present  the  disorder.  Hebrews  and  Slavs  are 
said  to  be  very  subject  to  it,  and  Scandinavians,  at  least  in  this  country,  fur- 
nish a  large  contingent.  A  ncurojxithic  hnrditij  is  less  coumion  than  in 
hysteria  or  epilepsy,  hut  neurasthenics  are  very  commonly  found  at  the 
head  of  a  neuropathic  strain.  Dchilitating  conditions  in  the  antecedents  of 
neurasthenics  are  very  common.  Gout,  rheumatism,  tuberculosis,  sy- 
philis, excesses,  dissipation,  malaria,  and  all  the  cachexias  in  parents  are 
likely  to  discount  the  stamina  of  oiTspring  and  favor  the  early  limitation  of 
endurance  and  vigor  demonstrated  in  neurasthenia.  A  defective  educa- 
tion that  omits  discipline  and  the  cultivation  of  self-control,  poorly  fitting 
the  chikl  for  the  rude  shocks  of  later  life,  may  i)e  a  praiisposing  cause. 
^/luc:lti()nal  methcxls  that  overtrain  and  overstrain  mav  direct  I  v  induce 
the  neurosis.  OccuiKilions  of  all  varieties  furnish  neurasthenics.  It  is 
only  recjuisite  that  the  element  of  overwork  come  in.  whether  the  labor  1^ 
mental  or  physical.  Overwork,  moreover,  is  a  variable  quantity,  relative 
to  the  forces  and  endowments  of  the  individual. 

»  "Med.  Ktc,"  April  27,  1907. 
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Among  the  inciting  causes  overwork  is  the  most  common,  and  asso- 
ciated with  it  we  usually  encounter  anxiety,  loorry,  or  excitcTnent,  which 
depress  the  patient's  forces,  often  at  the  same  time  impelling  him  to 
greater  efforts.  The  business  man,  anxious  for  his  ventures,  works 
doubly  hard  to  secure  success.  The  sleepless  mother,  worn  with  care 
and  nursing,  does  double  and  treble  duty,  and  finally  "  goes  to  pieces  " 
when  the  strain  is  over.  The  overtrained  athlete  goes  "stale." 
Excesses,  by  their  debilitating  effects,  are  frequent  sources  of  neurasthenia. 
Alcohol,  tobacco,  venery,  masturbation,  either  as  onanism  or  withdrawal, 
unnatural  stimulation  of  sexual  resix)nses,  and,  very  rarely,  sexual  con- 
tinence may  result  in  the  general  depression  we  call  neurasthenia. 
Traumay  both  physical  and  mental,  may  induce  neurasthenia,  and  is 
likely  to  do  so  in  proportion  as  the  psychic  shock  is  well  developed. 
Railway  accidents  may  breed  neurasthenia  in  those  who  do  not  receive 
a  scratch.  The  fright  is  oft^n  worse  than  the  blow.  Together  they 
may  cause  a  double  injury.  A  muscular  strain  from  overexertion,  as 
in  lifting,  may  start  neurasthenia,  particularly  if  the  back  be  hurt  and 
there  is  suggestion  or  fear  of  serious  harm  having  been  done.  The  more 
neurasthenia  is  studied,  the  more  prominent  will  its  mental  side  become. 
Exhausting  illness^  either  from  acute  or  chronic  disease,  may  cause 
neurasthenia.  Various  toxic  states,  such  as  lithemia  and  syphilis,  are 
prone  to  produce  it.  It  is  usually  difficult,  and  often  impossible,  to 
determine  the  exact  cause  of  neurasthenia  in  a  given  case.  Ordinarily, 
there  are  a  number  of  both  predisposing  and  exciting  causes.  In  a 
large  number  of  instances  neurastlienia  is  secondary  to  and  symptomatic 
of  organic  conditions,  such  as  phthisis,  Bright's  disease,  diabetes,  gout, 
rheumatism,  uremic  and  toxic  states  generally. 

Pathology. — Although  we  know  no  pathological  anatomy  of  the 
disorder,  its  manifestations  are  those  best  explained  by  a  diminished 
dynamic  energy  and  lessened  recuperative  power  in  the  cerebrospinal 
axis,  and  especially  in  its  cellular  elements.  This  may  be  a  nutritional 
defect.  The  very  constant  factor  of  j>ersistent  overwork,  overstrain, 
and  overfatigue  in  the  causation  of  neurasthenia,  coupled  with  Hodge's 
findings  in  the  motor  cells  after  an  expenditure  of  energy,  leads  to 
the  opinion  that  we  have  to  do  with  a  fatigue  neurosis,  general  in 
distribution  and  comparatively  slight  in  degree.  With  this  view  in 
mind,  we  will  be  the  better  able  to  understand  the  symptomatology  and 
the  requirements  for  treatment. 

Symptoms. — The  symptoms  of  neurasthenia  are  extremely  numer- 
ous. Some  of  these  are  essential,  most  are  adventitious,  Charcot  con- 
sidered headache,  backache,  gastro-intestinal  atony,  neuromuscular  weak- 
nrss,  cerebral  depression j  mental  irritability,  and  insomnia  as  the  funda- 
mental symptoms  of  the  disorder, — the  true  stigmata  of  the  neurosis. 
Secondarily  and  inconstantly  arise  a  host  of  complaints  that  are  of  less 
importance  and  significance.  It  will  be  necessary  to  take  up  the  symp- 
toms seriatim.  It  may  be  said  of  them  all  that  they  indicuite  a  deficiency 
of  fiifirtion,  never  an  absolute  want  of  it.  The  reduction  is  one  of 
quantity  rather  than  of  quality,  but  is  never  absolute  in  degree. 

Motor  Disorders.— A  constant  condition  in  neurasthenia  is  muscular 
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weakness.  The  patients  complain  that  muscular  efforts  are  promptly 
fatiguing.  They  can  only  walk  a  few  squares,  standing  a  long  time  is 
exhausting,  and  exercise  or  use  of  the  back  and  upper  extremities  pros- 
trates them.  They  often  show  a  remarkable  diminution  of  strength  as 
registered  on  the  hand-dynamometer  or  in  lifting,  but  occasionally  a 
patient  can  put  forth  one  or  two  fairly  forcible  efforts,  and  then  the 
strength  quickly  subsides.  Sustained  effort  is  impossible.  As  another 
manifestation  of  the  generalized  myasthenia,  tremor  is  frequently  observed, 
and  can  usually  be  provoked  by  comparatively  slight  muscular  efforts. 
Lamarcq^  found  it  in  eighty-five  per  cent  of  neurasthenics.  Many 
patients  complain  of  their  trembling  knees  and  shaking  hands,  or  the 
tremor  may  appear  in  the  handwriting,  especially  toward  the  end  of  a 
long  letter,  where  the  firnmess  of  the  strokes  is  also  likely  to  be  reduced. 
Tremor  in  the  lips  and  face  is  sometimes  noticed.  Muscular  twitchings 
in  the  face  and  extremities  are  not  rare.  The  tendon  reflexes^  ordinarily, 
are  increased.  This  is  customarily  the  case  with  the  knee-jerk.  A 
tendency  to  widely  distributed  responses  is  frequently  present,  so  that  a 
tap  on  the  patellar  tendon  causes  starting  of  both  lower  limbs  or  of  all 
four  extremities,  and  sometimes  gives  rise  to  a  complaint  of  pain  in  the 
back.  If  the  knee-jerk  be  repeatedly  produced,  the  intensified  re- 
sponse first  elicited  may  gradually  subside  and  even  disap{)ear,  giving 
another  evidence  of  the  early  fatigue  of  the  nervous  ap{>aratus.  In 
some  instances  a  tap  on  muscle  or  nerve-trunk  will  call  forth  a  similar 
response.  Ankle-clonus  is  sometimes  present,  but  is  spurious  in  char- 
acter, and  only  a  few  vibrations  of  the  foot  can  be  elicited.  Repetitions 
of  the  test  may  fail  to  produce  it.  Paralysis  or  abolished  knee-jerks 
are  not  found  in  neurasthenia  unless  due  to  other  coincidental  disease. 

Sensory  Disturbances. — Neurasthenia  never  causes  anesthesia. 
When  this  is  present  we  have  a  condition  of  actual  deficit,  to  which  limit 
neurasthenia  does  not  go.  The  vague  subjective  disturbances  of  sensa- 
tion, on  the  other  liand,  are  limitless.  Among  them  a  feeling  of  general 
iirednesH  and  fatifpir  is  almost  constant,  and  the  recumbent  posture 
tends  to  become  habitual. 

Headache  is  one  of  the  most  common  symptoms ;  it  is  practically 
never  wanting  and  often  is  described  in  striking  terms.  In  some 
instances  it  is  slight  and  constant,  more  often  it  is  prcxlueed  by  any 
muscular  or  mental  effort,  and  (K»casioned  by  any  disturbing  emotion. 
Usually  it  is  occipital,  "  at  the  base  of  the  brain,*'  as  these  patients  are 
fond  of  saying ;  but  it  may  be  frontal,  temporal,  or  vertical.  One 
describes  a  sensation  as  if  the  head  were  splitting  or  tlie  skull  lifting ; 
another  has  a  terrible  weight  or  a  severe  constriction  about  the 
head.  This  lead-cap  headache  is  very  common.  Heaviness,  throbbing, 
buzzing,  a  sensation  of  wind  blowing  or  of  water  running  under  the  sciilp, 
and  many  otliers  are  perhaps  indicative  of  the  vasomotor  disturbances 
within  tlie  skull.  Backache  is  equally  common  with  headache.  It  is 
prol)ably  a  fiitigiie  symptom  for  the  most  part,  tliougli  sometimes 
referable  to  gtistro-intestinal  disturbances.  The  small  of  the  back  is  its 
usual  seat,  whence  it  streaks  up  })etween  the  shoulders  or  through  the 

»  ''Kevue  Neurol.,"  August  15,  1896. 
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loins  and  down  the  limbs.  Very  commonly  it  is  associated  with  a 
"  drawing  "  sensation  at  the  back  of  the  neck,  and  the  occipital  pain  is 
then  usually  complained  of.  By  lying  down  or  by  padding  a  chair 
with  pillows,  some  relief  is  obtained.  The  advanced  case  customarily 
assumes  one  of  these  expedients.  In  milder  cases  the  backache  is 
occasioned  by  any  effort  or  disturbing  circumstances  and  subsides  upon 
rest 

Tenderness  is  usually  found  over  the  spine  and  is  rather  superficial 
in  character,  but  occasionally  is  intensified  by  deep  pressure.  Rarely 
the  spine  is  tender  its  entire  length  ;  usually  only  small  sensitive  spots 
are  present.  The  upper  cervical  spine  near  the  occiput,  over  the 
vertebra  prominens,  opposite  the  lower  angle  of  the  scapula,  at  the  waist- 
line, at  the  top  of  the  sacrum,  and  over  the  coccyx  are  the  favorite 
locations.  Sometimes  the  tenderness  is  diffuse  and  the  skin  over  the 
entire  dorsum  is  painfully  over-sensitive.  Sometimes  this  sensitiveness 
prevents  the  dorsal  decubitus  or  interferes  with  sitting  up.  It  is  likely 
to  be  aggravated  by  anything  which  disturbs  the  patient  or  increases 
the  other  symptoms.  Sensitiveness  on  the  head,  limbs,  or  other  por- 
tions of  the  trunk  is  not  rare,  and  is  usually  associated  with  spontaneous 
pain  in  the  same  location.  The  outlines  of  these  sensitive  areas  are 
never  sharply  defined,  and  they  may  shift  position  or  vary  in  intensity 
wiUiin  a  few  hours  or  days,  but  sometimes  remain  practically  stationary 
for  months. 

All  manner  of  vague  sensations  of  heat,  cold,  prickling,  tightness, 
numbness,  stiffness,  weakness,  fatigue,  soreness,  pain,  pressure,  etc., 
referred  to  this  or  that  part  of  the  body  or  limbs  are  constantly  encoun- 
tered. In  addition  there  are  a  host  of  abnormal  feelings  referred  to  the 
thoracic,  abdominal,  pelvic,  and  generative  organs. 

Visaed  Disturbances. — ^The  neurasthenic  commonly  complains  that 
reading  has  grown  difficult  because  it  causes  headache  and  vague 
distress,  and  states  that  the  letters  blur  or  run  together  after  a  few 
minutes.  In  other  instances  they  can  not  maintain  attention.  Careful 
examination  will  usually  demonstrate  that  the  aceommodalive  apparatus 
and  the  retinal  sensitiveness  are  promptly  fatigued.  One  is  a  motor  loss,  the 
other  a  sensory  deficiency.  The  first  is  shown  by  the  rapidly  diminish- 
ing ability  to  clearly  make  out  the  test-tyi>e  ;  the  second,  by  the  quickly 
narrowing  visual  field,  due  to  impaired  sensitiveness  in  the  retinal 
periphery.  Both  may  be  regained  after  a  slight  rest.  A  high  and 
oscillating  degree  of  muscular  asthenopia  is  usually  due  to  neurasthenia, 
and  commonly  subsides  as  the  nervous  state  improves.  Deficiency  of 
the  interni  is  the  usual  finding. 

Photoplwbia  may  be  encountered  of  sufficient  intensity  to  keep 
patients  in  dark  rooms  or  wearing  colored  glasses.  In  lessened  degree 
retinal  hyperesthesia  is  not  uncommon,  and  is  similar  to  the  cutaneous 
sensitiveness.  Misty  obscurities  and  a  veiling  of  vision  are  sometimes 
described,  or  everything  looks  strange  and  unreal.  The  pupils  are 
usually  very  mobile,  contracting  and  expanding  excessively,  sometimes 
sluggishly,  sometimes  very  actively  and  even  indejx'ndcntly  of  light  or 
accommodative  effort^^.     Inequalities,  both  transient  and  persistent  for 
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days,  are  rarely  encountered.    Permanent  inequality  is  due  to  organic 
disease. 

Disorders  of  Hearingr,  Smell,  and  Taste. — Hearing  is  apparently 
frequently  disordered.  Thus,  patients  start  at  the  slightest  sound,  and 
often  tie  up  the  door-bell  and  seek  seclusion  to  avoid  all  such  irritation. 
This  is  as  much  mental  as  aural,  perhaps,  but  tinnitus  in  various  forms 
and  throbbings  in  the  ears  are  due  to  the  irritable  weakness  that  spares 
no  nerve.  Complaints  of  peculiar  or  bad  smells  and  tastes  have  a 
similar  significance. 

Gastro-intestinal  Disorders. — Nervous  indigestion  is  one  of  the 
commonest  features  of  neurasthenia.  The  appetite  is  often  capricious, 
and  may  be  excessive  or  greatly  diminished.  The  mere  thought  of 
food  may  be  repugnant.  In  milder  cases  there  are  complaints  of  the 
food  lying  heavy  or  of  gaseous  eructations,  which  may  or  may  not  be 
attended  by  heart-burn.  The  gaseous  gastric  distention  may  suggest 
dilatation,  and  often  provokes  cardiac  palpitation  and  precordial  and 
epigastric  distress.  In  more  aggravated  cases  dilatation  actually  occurs, 
and  hydrochloric  acid  may  disappear  from  the  gastric  secretion.  Di- 
gestion is  retarded  and  deficient,  but  the  tongue  may  remain  clean  and 
nutrition  still  be  inadequate  to  maintain  the  body-weight.  The  small  in- 
testine is  usually  affected  in  the  same  atonic  fashion,  causing  constipation. 
In  the  severe  cases  of  neurasthenia  all  these  conditions  are  aggravated. 
The  eructations  of  gas  become  frequent,  noisy,  and  distressing ;  meteor- 
ismus,  colicky  pains,  alternating  constipation  and  mucous  diarrhea,  intes- 
tinal fermentation,  and  the  passage  of  undigested  food  mark  the  atonic 
and  irritable  state  of  the  gastro-intestinal  tract.  Cases  present  great 
variations,  and  the  same  case  is  rarely  consistent  in  regard  to  these 
features. 

Circiilatory  Disorders. — Cardiac  palpitation  due  to  digestive  dis- 
turbance is  one  of  the  common  symptoms  in  neurasthenia,  but  may 
result  from  other  causes,  as  muscular  or  mental  efforts,  sudden  starts  or 
emlxirrassments  of  any  sort.  In  some  instances  it  reaches  a  high  degree 
and  is  attended  by  precordial  pain,  a  tumultuous  lieart's  action,  throb- 
bing arteries,  and  generalized  distress.  In  other  cases  it  may  occasion 
a  pseudo-angina  j)ectoris  that  mimics  a  stenocardial  attack  very  closely. 
A  small,  ni})id  piilHc  of  alxMit  J)0  a  mimite  is  coninionly  present  in  neu- 
rasthenia, and  in  attacks  of  palpitation  it  may  roach  140  or  IGO.  The 
rate  is  promptly  increased  in  all  cases  by  any  distrossinii:,  exacting,  or 
disturbing  cansc.  Hemic  murmurs  are  not  rare  in  advanced  cases, 
when  tlie  general  nutrition  lias  been  reduct\l.  T\\{i  fechlemHs  of  the  cir- 
culation is  shown  by  the  cold  extremities  conimonlv  encountereil.  Vaso- 
motor  dorms  in  neurasthenia  are  the  rule.  Local ize<l  or  general  flush- 
ings, sweats,  and  aortic  throbbing  may  greatly  annoy  the  patients. 

Secretory  Disorders. — The  urine  is  ordinarily  scant  and  high- 
colored.  Xeurasthenics  drink  little  water,  and  the  irritating  urine  may 
cause  much  vesical  uneasiness  and  frequent  micturition.  There  is  com- 
monly an  increase  of  uric  acid  and  urates,  or  a  great  abundance  of 
phosphates  and  oxalates  may  be  noted,  and  the  urine  may  be  neutnil  or 
alkaline  in  reaction.  All  fuid  serretiouftj  as  the  perspiration,  saliva, 
gastric,  intestinal,  and  synovial   fluids  may  be  deficient.     In  other  in- 
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stances  they  are  increased,  or  increase  and  deficiency  may  alternate. 
Some  patients  complain  that  the  slightest  eflTort  or  embarrassment  causes 
them  to  sweat  profusely,  usually  about  the  head  and  neck.  The  cold, 
clammy  hand  of  neurasthenia  is  rarely  wanting. 

Genital  Disorders. — The  average  male  neurasthenic  complains  of 
lessened  sexual  power.  If  unmarried,  nocturnal  emissions  frighten  him, 
and  he  is  convinced  that  he  has  spermatorrhea  by  the  cloudiness  of  his 
urine.  If,  perchance,  there  has  been  an  antecedent  habit  of  masturba- 
tion, every  symptom  is  warped  by  him  into  relation  with  the  supposed 
impotence,  and  he  develops  into  a  confirmed  sexual  neurasthenic  with- 
out erections  and  with  vague  paresthetic  sensations  or  actual  tenderness 
and  pains  in  the  genitals  that  claim  his  undivided,  brooding  attention. 
If  married,  premature  ejaculations  and  loss  of  sexual  appetite  in  milder 
cases  are  followed  by  actual  inability  in  the  severer  forms,  and  some 
sensory  hyperesthesia  or  lessened  sensitiveness  of  the  parts  may  be  found. 

In  women  analogous  symptoms  are  encountered,  but  much  less 
frequently.  Some  are  troubled  by  nocturnal  orgasms  accompanying 
dreams  from  which  they  awake  nervous,  depressed,  and  exhausted.  In 
married  women  sexual  appetite  may  at  first  be  somewhat  increased,  but 
quickly  diminishes  and  commonly  disappears,  not  seldom  being  followed 
by  an  actual  distaste  or  even  disgust.  Pelvic  pains  and  genital  insen- 
sitiveness,  or  hyperesthesia,  are  often  added,  and  further  serve  to  inhibit 
intercourse. 

Mentcd  Dlsturbanoes. — ^The  psychic  side  of  neurasthenia  is  an 
interesting  and  important  feature  of  the  neurosis.  All  the  mental  mani- 
festations of  the  neurasthenic  have  in  common  the  same  elements  which 
dominate  the  physical  features — namely,  weakness  and  irritability.  The 
capacity  for  menial  work  is  abridged^  just  as  the  muscular  power  is 
reduced.  Protracted  mental  efforts  become  irksome  or  impossible,  and 
in  many  instances  attempts  to  read  or  think  or  converse  for  a  few 
minutes  produce  so  much  fatigue  and  discomfort  that  they  must  be 
discontinued.  This  mental  asthenia  also  shows  itself  in  the  reduction  of 
the  mental  concentration  necessary  for  fixing  and  maintaining  attention. 
Neurasthenics  can  not  keep  their  minds  on  the  printed  page  nor  follow 
a  line  of  thought  for  any  great  length  of  time.  They  are  inattentive  to 
details,  and  consequently  do  not  clearly  apperceive  them.  Hence  arises 
the  almost  constant  complaint  of  a  loss  of  memory.  Active  spontaneous 
m£ntalionj  which  is  dependent  upon  mental  strength,  is  also  reduced. 
Ideas  do  not  occur  to  such  patients  with  their  usual  vigor  and  rapidity, 
and  they  often  assert  that  they  can  not  think.  Their  courage  naturally 
subsides  with  their  strength.  Attracted  by  the  cardiac  palpitation  or 
their  sexual  incapacity  or  their  mental  debility,  or  by  any  other  neuras- 
thenic index,  they  become  introspective^  and,  misconstruing  their  symp- 
toms, develop  a  lot  of  nosophobias.  As  the  suggestions  and  reminders 
of  these  fears  are  constantly  present,  the  neurasthenic  becomes  saturated 
with  them,  thus  still  further  reducing  tho  power  of  attention  and  mem- 
ory. Tliey  become  morbidly  self- watchful  and  tend  to  hypochondriacal 
depression.  In  some  instances  these  morbid  fears  pass  into  insane  delu- 
sions and  obsessions,  and  are  then  beyond  the  boundaries  of  neuras- 
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thenia,  but  the  dividing  line  is  decidedly  indefinite.  Indeed,  many 
psychoses  begin  as  a  neurasthenia  and  even  general  paresis  may  show  a 
neurasthenic  prodromal  period. 

Fear,  arising  easily  from  a  consciousness  of  weakness  and  a  loss  of 
courage,  often  becomes  associated  with  external  conditions  and  sugges- 
tions. An  attack  of  palpitation  in  a  crowded  place  may  induce  a 
condition  of  fear  or  apprehension  constantly  associated  with  like  con- 
ditions. Some  fear  to  be  alone,  others  to  be  in  open  or  in  narrow 
or  in  high  places.  Some  fear  darkness,  some  storms,  some  lightning, 
some  sjH»cial  localities,  some  contamination  by  dirt  or  infection  by 
disease.  The  neurasthenic  always  recognizes  the  baselessness  of  such 
fears,  though  he  may  not  be  able  to  dispel  them ;  the  insane  hypo- 
chondriac accepts  tliem  as  actual  necessary  facts,  and  can  not  be  per- 
suaded to  the  contrai)'.  .When  in  neurasthenia  the  phobias  become 
dominant,  so  that  the  patient  is  controlled  by  them,  though  recognizing 
their  fictitious  character,  the  condition  constitutes  an  actual  psydiasthenia 
in  the  sense  employed  in  the  next  chapter. 

Frequently  the  neurasthenic  recognizes  a  diminished  affection  for  his 
family  or  others,  and  sometimes  is  greatly  troubled  by  it.  He  is 
irritable,  peevish,  fault-finding,  and  resentful.  The  business  man  dreads 
his  daily  tasks  and  dislikes  to  meet  new  customers  or  even  old  friends. 
The  emotions  are  less  stable,  and  there  is  ever  a  tendency  to  weakness  and 
depression.  Such  patients  are  lacrymose  on  slight  occasion  or  break 
down  in  telling  of  themselves  or  in  contemplating  their  darkened  future. 

Sleep  is  commonly  faulty  from  the  first.  Neurasthenic.s  habitually 
present  insomnia.  In  some  instances  there  is  a  difficulty  in  getting  to 
sleep  or  the  sleep  is  constantly  disturbed.  Exceptionally  the  sleep  is 
sound  and  prolonged,  but  the  patient  awakes  nnrefreshed  and  usually 
more  depressed  and  prostrate  than  upon  retiring.  Ordinarily,  the  sleep 
is  disturbeil  by  troubled  dreams,  which  often  are  of  a  dreadful  or  night- 
marish character.  In  shock  or  traumatic  cases  the  accident  episode 
may  be  repeated  in  the  dreams  night  after  night  or  several  times  the 
siime  night.  Charcot  laid  es{)ecial  stress  upon  such  formulated  dreaming 
in  neurasthenia. 

The  General  State. — In  neurasthenia  of  long  standing  the  general 
nutrition  is  commonly  defective,  and  high  degrees  of  anemia  and  ema- 
ciation may  be  encountered.  Neurasthenia  of  a  moderate  grade  of 
severity,  but  sufficient  to  disiible  the  patient  for  onlinary  pursuits,  is 
consistent  with  fair  nutrition,  and  some  of  the  most  inveterate  cases 
may  bc^conie  quite  fat.  Emaciation,  on  the  one  hand,  is  not  a  hopeless 
indication,  nor,  on  the  other  hand,  does  plumpness  indicate  an  easily 
manageable  case. 

Forms. — In  view  of  the  multiplicity  of  symptoms  in  neurasthenia 
and  their  lack  of  uniformity  in  various  patients,  it  is  not  surprising  that 
numerous  forms  have  been  described.  Tiie  terms  cerebral,  i^pimd,  and 
sexuiU  neurasthenia  have  been  used  to  designate  crises  in  which  symj>- 
toms  referable  respectively  to  the  head,  back,  and  genitals  have  pre- 
ponderated, but  it  is  best  to  lo<3k  u|K)n  neurasthenia  as  one  and  indivisible. 
Adventitious  or  exaggerated  symptoms  may  variously  tone  the  clinical 
picture  in  different  cases,  but  neurasthenia  remains  a  generalized  disorder 
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of  the  entire  nerve-apparatus.  In  the  foregoing  description  of  neuras- 
thenia the  simple  variety  has  been  constantly  in  view.  We  are  always 
to  have  in  mind  that  neurasthenia  may  be  symptmnatic  of  some  organic 
process  of  which  it  is  a  secondary  expression.  Thus,  it  may  follow 
all  forms  of  extraordinary  illness  or  injury,  spring  from  the  various 
cachexias,  and  succeed  all  toxic  and  infectious  processes.  All  such  condi- 
tions must  be  eliminated  before  we  may  call  a  case  one  of  simple  or  esse/i- 
tial  neurasthenia.  Again,  neurasthenia  is  frequently  encountered  in  asso- 
ciaiion  with  other  neuroses.  This  is  particularly  true  of  hysteria,  and 
it  is  sometimes  impossible  to  say  where  the  neurasthenia  ceases  and  the 
hysteria  begins.  For  such  cases  the  term  hysteroneurastherda  has  been 
employed.     Psychasthenia  is  frequently  associated  with  neurasthenia. 

Course.- — Neurasthenia  is  essentially  a  chronic  malady.  Ordinarily, 
its  onset  is  insidious,  and  it  is  only  after  weeks  and  months  of  growing 
incompetency  and  laborious  eflForts  to  carry  on  the  usual  duties  that  the 
patient  recognizes  something  wrong  and  seeks  medical  advice.  In  the 
traumatic  form  of  neurasthenia  the  neurosis  may  be  quickly  established, 
but  it  is  not  uncommon  for  the  patient  to  go  about  as  usual  for  several 
days  or  weeks  aflxjr  the  accident  or  injury,  and  gradually  develop  the 
nervousness,  weakness,  and  prostration.  Once  established,  neurasthenia 
tends  to  persist  indefinitely,  and  only  some  radical  change  in  the  mode 
of  life,  serving  to  relieve  the  patient  of  worry  and  work,  is  likely  to  favor- 
ably modify  the  condition.  Frequently  remissions  are  presented,  but 
the  patient  relapses  under  any  unusual  demands,  and  slowly  or  partially 
regains  the  former  status.  Even  after  long  periods  of  improvement 
there  is  a  tendency  to  ready  recurrence  under  the  influence  of  any  excit- 
ing cause. 

Diagnosis. — The  diagnosis  of  neurasthenia  is  usually  easy.  The 
combination  of  mental  and  physical  weakness  and  irritability  with 
gastro-intestinal  "atony,  backache,  headache,  insomnia,  and  rapidly  ex- 
hausted retinal  sensitiveness,  justifies  the  diagnosis.  The  difficulty  mainly 
lies  in  overlooking  some  basic  organic  disease.  One  should  never  be 
content  with  a  diagnosis  of  neurasthenia  until  he  can  thoroughly  satisfy 
himself  that  he  is  not  confronting  a  symptomatic  form  of  the  neurosis. 
Hysteria  may  be  associated  with  neurasthenia,  but  has  its  own  stigmata* 
It  is  to  be  kept  in  mind  that  disturbances  of  function  in  neurasthenia 
are  those  of  irritable  weakness  and  not  of  actual  loss.  Anesthesias,  pal- 
sies, convulsions,  complete  loss  of  self-control,  actual  amnesias,  are  not 
the  property  of  neurasthenia,  but  are  the  ear-marks  of  hysteria.  True 
hypochondriasis  is  a  variety  of  melancholia  with  actual  insane  delusions 
regarding  bodily  states.  In  neurasthenia  the  phobias  are  under  at  least 
partial  control,  and  sometimes  can  be  completely  relieved  by  a  reasonable 
statement  of  the  facts.  As  before  statwl,  all  the  changes  of  function  in 
neurasthenia  are  in  the  nature  of  quantitative  reduction. 

Prognosis. — The  outlook  in  neurasthenia  is  commonly  good  if  the 
proper  treatment  cjin  be  instituted  and  maintained.  It  is  often  very  diffi- 
cult to  secure  the  cooperation  of  the  patient,  or  his  circumstances  may 
be  such  as  to  preclude  the  protracted  rest  and  change  usually  required 
to  restore  him.  In  that  event  he  worries  along  as  best  he  can,  possibly 
picking  up  some  drug  or  stimulant  habit,  and  may  recover  after  many 
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months,  but  is  more  likely  to  break  down  completely  and  become  a 
confirmed  nervous  invalid.  If  of  a  psychopathic  stock,  some  pronounced 
mental  change  may  appear.  Cases  occurring  before  twenty  years  of  age 
are  likely  to  yield  readily  and  to  relapse  frequently.  Such  early  demon- 
stration of  insuflScient  stamina  naturally  indicates  an  unstable  organi- 
zation. After  forty  the  prognosis  is  also  less  hopeful,  as  the  neuras- 
thenic exhaustion  occurs  in  tissues  that  have  largely  lost  their  resiliency 
and  recuperative  powers.  Aft«r  this  age  full  vigor  is  practically  never 
regained  if  the  neurasthenic  state  has  been  severe.  A  neuropathic  or 
psychopathic  heredity  or  evidence  of  degeneracy  in  the  patient  reduces 
the  chances  for  a  full  and  permanent  recovery.  The  bodily  condition  is 
of  less  significance  if  organic  disease  is  absent  Cases  of  extreme  emacia- 
tion often  resj)ond  admirably  to  treatment,  while  some  of  the  cases 
without  marked  disturbance  of  bodily  function  are  inveterate. 

Treatment. — The  keynote  of  treatment  in  neurasthenia  is  rest. 
Depending  upon  the  severity  of  the  case,  upon  the  temperamental  char- 
acteristics of  the  patient,  and  upon  the  sex,  this  rest  may  be  partial  or 
as  complete  as  we  can  possibly  make  it.  In  the  milder  cases,  especially 
those  occurring  from  overwork  in  sedentary  pursuits,  in  patients  between 
the  ages  of  twenty  and  forty,  and  when  the  patient^s  make-up  is  based 
upon  a  good  heredity,  the  full  Wier  Mitchell  rest  treatment  is  commonly 
not  required.  It  may  only  be  necessary  to  have  the  patients  spend  four 
or  six  additional  hours  in  bed  daily.  This  can  be  secured  by  having 
them  retire  shortly  after  the  evening  meal,  and  not  rise  until  late  in 
the  morning.  A  hot  bath  of  five  minutes'  duration  and  a  glass  of 
hot  milk  or  a  glass  of  beer  on  retiring  for  the  night  encourage  sleep. 
A  cold  douche  or  cold  sponge,  to  the  full  length  of  the  spine  on  rising, 
gives  a  vigorous  morning  start.  In  addition,  an  hour^s  rest  in  the 
recumbent  i)osture  in  the  middle  of  the  'day  should  be  enjoined. 
The  amount  of  xcork  must  be  reilui^ecL  It  is  rare  that  this  can  not  be 
done  even  in  the  most  responsible  {wsitions.  It  should  be  needless  to  say 
that  the  condition  of  organic  activiti/y  if  derange<l,  mitst  be  ])nt  to  rights. 
Constipation,  a  sluggish  skin,  or  inactive  kidneys,  if  uncontrolled,  will 
defeat  the  best  general  management.  liarge  (juantities  of  drinking 
wafer  usuallv  aid  in  several  wavs,  and,  as  a  rule,  neurasthenics  shun 
water.  If  these  regulations  can  be  instituted  during  a  vacaiion^  espe- 
cially one  s])ent  among  neio  scenes,  an  additional  advantage  is  gained. 

In  the  severer  male  c<ises  an  absolute  separation  from  business  and 
family  is  usually  required,  and  a  long  sea  voyage  with  a  ])leasiint  com- 
panion often  works  wonders.  As  a  rule,  the  more  outdoor  air  and 
recreation  that  does  not  entail  effort,  the  better,  but  to  put  a  neurasthenic 
on  a  bicycle  or  on  long  walks  adds  fuel  to  the  flames.  A  carefully 
selected,  nourishing,  fattening,  unstinuUatin^  diet  is  of  considerable  im- 
portiince.  If  the  scales  show  a  gain  of  a  few  pounds,  success  is  assured. 
Men,  unless  practically  bedridden,  do  not  respond  favorably  to  the 
Mitchell  rest-treatment.  The  enforced  idleness  and  confinement  to 
beil  is  rarely  tolerateil  by  them  if  they  can  jx)ssibly  be  about. 

In  the  severe  female  cases,  and  sometimes  in  young  niak^  or  com- 
pletely prostrated  men^  we  must  have  recourse  to  the  full  rest  plan  laid 
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down  by  Mitchell.  The  details  of  this  are  furnished  in  all  modem 
works  on  therapeutics  and  need  not  be  repeated  here.  By  this  plan  ea>- 
penditwre  of  energy  is  reduced  to  a  minimum,  strength  is  conserved  and 
increased  by  the  massage  and  electricity,  and  flesh  is  rapidly  made  by 
the  constant  feeding.  There  are  several  essentials  in  carrying  out  this 
procedure,  and  their  neglect  means  failure.  The  first  is  isohUion  from 
relatives  and  friends,  and  the  establishment  of  an  entirely  new  and  hope- 
fvl  atmosphere.  In  some  instances  the  slightest  infraction  of  this  rule 
causes  immediate  relapse.  Equally  important  is  it  to  have  an  experi- 
enced and  tactful  nurse. 

Any  amount  of  general  hospital  training  does  not  make  a  good  nurse 
for  this  class  of  patients  or  furnish  the  endless  tact  and  self-repression 
needed  to  manage  them.  It  is  difficult  to  induce  nurses,  accustomed  to 
grave  operative  cases  and  severe  physical  illness,  to  appreciate  that  the 
endless  complaints  and  fault-findings  of  neurasthenic  patients  are  symp- 
tomatic of  their  state  and  not  merely  petulant  crankiness.  It  is  also 
very  important  that  the  treatment  take  place  in  a  suitable  location,  free 
from  disturbing  noises.  The  room  and  immediate  surroundings  of  the 
patient  must  be  bright  and  cheerful.  If  isolation  with  a  suitable  nurse^ 
preferably  one  able  to  give  massage,  can  be  had,  the  other  details  of 
treatment  are  less  important.  The  absolute  milk  diet  does  well  in  some 
cases,  and  is  indispensable  in  a  few  at  the  beginning,  but  if  food  is 
digested  and  the  bowels  active  it  is  immaterial  what  the  patient  eats  so 
long  as  it  is  nourishing,  abundant,  and  administered  at  frequent  inter- 
vals. Sleep,  usually  disturbed,  under  the  massage  and  forced  feeding 
soon  becomes  sound  and  prolonged.  Hot  milk,  an  alcohol  rub,  or  a 
glass  of  beer  at  bedtime  is  commonly  a  sufficient  hypnotic. 

No  scheme  of  treatment  in  neurasthenia  is  complete  that  ignores  the 
mental  element  of  the  disorder.  These  patients  are  frequently  impression- 
able, and  particularly  so  as  regards  their  own  health  and  prospects. 
Their  fears  can  not  be  laughed  to  scorn.  They  should  be  carefully  esti- 
mated, fully  explained,  and  then  dismissed.  It  is  not  advisable  to  allow 
these  patients  to  reiterate  their  complaints  to  the  physician  and  the. 
nurse,  and  the  family  must  be  instructed  to  refuse  to  hear  or  dis- 
cuss them  with  the  patient.  Encouraginy  suggestions  and  hopeful  as- 
surances constantly  repeated  have  the  force  of  hypnotic  suggestion,  and  a 
very  real  therapeutic  value.  For  this  reason  the  physician  must  usually 
see  his  patient  frequently.  In  this  way  the  daily  use  of  static  electricity, 
hypodermic  injections  of  strychnin  or  water,  or  any  other  objective  ex- 
cuse, impresses  the  patient  and  permits  and  emphasizes  the  repeated  en- 
couraging suggestions.  With  all  the  physical  measures  is  to  be  continued 
a  re-educational  psychotherapy.  Mental  and  physical  tasks,  activities, 
and  work  must  be  adjusted  to  the  patient's  abilities  and  capacities  and 
this  training  must  go  forward  with  him  for  months  and  sometimes  for 
years. 

Thus  far  nothing  has  been  said  about  drugs j  and  there  is  very  Ht tie  to 
say.  Iron  and  arsenic  against  the  anemia,  trional  and  l)romid  for  the 
insomnia,  laxatives  for  constipation,  may  l)e  given.  Strychnin  in  large 
doses,  or    bromids  and  sedatives    in    large  doses,  are    ill-advised     and 
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commonly  harmful.  The  indications  are  to  rest  and  to  nourish,  not  to 
stimulate  or  to  depress.  Hydrotherapeutics,  especially  if  carried  on  at  a 
distance  from  home,  yield  good  results  in  mild  cases.  It  may  be  said 
that  the  treatment  of  neurasthenia  requires  judgment,  tact,  perseverance, 
and.  personal  force  of  the  highest  order.  When  the  neurosis  is  secondary 
to  organic  processes,  its  treatment  is  similarly  second  in  order.  (XimaHc 
ixynditioTis  embracing  windy  low-lying  stretches,  altitudes  above  3000 
feet,  and  fluctuating  extremes  of  temperature  are  decidedly  disadvan- 
tageous. As  a  rule,  neurasthenics  do  best  at  the  sea-level  and  preferably 
at  the  seaside  in  an  equable  climate. 


CHAPTER  VI. 
PSYCHASTHENIA. 

Occupying  a  middle  ground  between  nervous  diseases  and  out- 
spoken insanity,  sometimes  linking  them  together,  are  a  large  number  of 
manifestations  of  reduced  mental  control  or  of  limited  mental  weakness 
to  which  the  term  psychasthenia  may  be  well  applied.  Such  patients 
usually  seek  relief  of  the  general  practitioner  or  the  neurologist  and  are 
generally  considered  as  nervous  or  neurasthenic,  hence  the  propriety  of 
discussing  them  here.  While  their  mentd  manifestations  are  analogous 
to  those  of  neurasthenia,  hysteria  and  actual  mental  alienation,  in  typical 
cases  and  in  large  numbers  they  furnish  a  fairly  definite  syndrome  devoid 
of  the  irritable  weakness  and  ready  fatigue  of  neurasthenia,  the  stigmata 
of  hysteria  and  the  erroneous  ideas  of  insanity.  Naturally  occurring  in 
neurotic  and  degenerate  individuals,  it  would  l>e  strange  did  they  not  show 
a  mingling  with  or  a  development  into  the  other  ])sych()neu roses  and 
psychoses.  It  is  even  stranger  that  such  bizarre  mental  activity  as  is 
shown  by  psychjusthenics  may  \)e  of  lifelong  duration  without  essential 
variations  and  without  forcing  the  patient  into  the  field  of  insanity. 

Under  the  term  psychjisthenia  may  be  groujxid  those  conditions  which 
have  l)een  variously  termed  fixal-ideas,  ol)sessi()ns,  imi^onitivc  conceptions, 
impulses,  morbid  scruples,  phobias,  doubts,  jigitations,  feehngs  of  strange- 
ness, fcoHn<z:s  of  chiuiixed  ix^rsonality,  mental  and  motor  tics,  etc.  In  all 
there  is  a  certain  enfeel)lement  of  psycholo<z:ical  functions  of  protracted 
iluration,  and  in  all  a  clear  recognition  by  the  patient  of  the  unreasonable 
nature  of  the  act,  idea,  or  condition,  and  of  defective  self-control. 

The  fixenl  ideas,  ohsossifms  and  phobias  pertain  to  nearly  every  subject 
of  human  feelinji:  and  activitv,  and  are  all  attended  bv  a  sense  of  dis- 
Silt  isf  act  ion,  but  rarely  l)y  ^reat  mental  depression.  We  may,  with  Janet, ^ 
classify  the  ()l)S(\-;si()ns  as  thosc^  of  sacrile<j:e;  of  crime;  of  sliame  of  self  or 
jx^rson;  and  those  of  a  hypochondriacal  sort.  For  the  phobias  the  (Ireek 
lan<j:uaij:r  has  Ihmmi  searched  to  find  sufficient  names.  Claustrophobia, 
fear  of  closed  places;    agoraphobia,  fear  of  o}x^n  places;    amaxophobia, 
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fear  of  vehicles;  misophobia,  fear  of  dirt;  and  a  hundred  others  testify  to 
the  range  of  human  feeUng  and  the  wealth  of  the  Hellenic  tongue.  In 
many  cases,  however,  the  fear  is  vague  and  indefinable.  Janet  has  labor- 
iously tabulated  the  phobias  as:  fears  regarding  the  body;  fears  of  ob- 
jects; fears  of  situations,  physical  and  social;  and  fears  of  certain  ideas. 
Under  these  heads  he  has  listed  over  forty  different  varieties  with  in- 
numerable variations. 

These  mental  symptoms,  while  often  recurring  for  many  years  in  the 
same  patient,  are  not  continuous.  Like  the  motor  tics  (see  p.  598),  which 
are  merely  the  enactment  of  fixed  ideas,  they  are  intermittent,  but  of 
more  or  less  frequent  occurrence.  Again,  like  the  motor  tics,  these  well 
called  mental  tics  are  prone  to  remain  precisely  the  same  for  a  given  case, 
or  when  modified  the  change  is  either  an  evolution  along  functional  and 
associated  lines  or  a  reduction  to  a  part  of  the  original  morbid  concept. 
These  fears,  impulses,  etc.,  therefore,  occur  in  attacks,  crises  and  bouts 
with  varying  intervals  of  comparative  calm. 

The  origin  of  mental  tics  usually  has  relation  to  some  emotional  shock 
or  striking  experience,  but  their  repetition  may  be  determined  by  any 
object,  circumstance,  sound,  smell  or  other  suggestive  factor,  however 
remote.  Finally,  they  may  recur  with  almost  spontaneous  rhythm,  like 
the  running  of  a  tune  through  the  head.  A  locality  where  once  a  patient 
has  experienced  the  mental  anguish  of  an  attack  of  claustrophobia  is  in- 
delibly associated  with  that  episode  and  is  usually  shunned  to  prevent  a 
recurrence.  Such  patients  in  a  similar  way  may  continuously  narrow 
their  opportunities  and  shorten  their  radius  of  action  until  they  may  finally 
confine  themselves  to  the  limits  of  the  house  or  even  to  those  of  a  single 
room.  In  the  dread  of  contracting  or  transmitting  a  contagion  some 
refuse  to  shake  hands  and  finally  to  even  touch  articles  or -garments  used 
or  to  be  used  by  others,  and  all  the  time  with  the  ready  expression  that 
they  know  it  is  all  nonsense  but  that  they  cannot  help  it.  In  fear  of  poison 
they  may  prepare  their  own  food  or  only  partake  of  that  first  shared  by 
others.  Those  impelled  to  crime  take  endless  and  often  perfectly  silly 
and  inadequate  but  comforting  precautions  to  prevent  the  act  which  all 
the  time  they  declare  they  contemplate,  yet  feel  they  will  never  accom- 
plish, and  as  a  matter  of  fact  these  morbid  impulses  never  culminate  in  any 
serious  crime.  The  whole  story  is  the  recurrence  of  the  idea.  Patients 
who  are  morbidly  impelled  to  touch  certain  objects,  to  take  steps  in  a 
certain  manner,  to  turn  in  an  exact  fashion,  to  repeat  words  or  lines  when 
reading,  to  retrace  a  certain  number  of  steps,  do  these  things  habitually 
and  are  made  extremely  uncomfortable,  almost  frenzied  in  extreme  cases, 
if  prevented.  If  any  of  their  manoeuvres  are  foregone  they  describe 
feelings  of  unrest,  distress,  vague  apprehension,  and  may  be  made  very 
unhappy  thereby,  but  will  readily  agree  that  there  is  no  sense  in  their  acts, 
fears,  or  worries,  yet  insist  that  they  cannot  control  them.  As  a  matter 
of  conunon  ol)ser\'ation,  however,  they  at  times  can  and  do  control  them- 
selves. In  all  its  phases,  therefore,  this  mental  condition  is  one  of  incom- 
pleteness. There  is  about  it  a  certain  laughal)le  incongruity  quite  ap>- 
pareiit  to  the  patient,  who  may  only  tell  it  of  in  a  joking,  shamefaced 
fjishion. 
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In  the  crises  of  obsessional  attacks  the  patient  may  clearly  manifest 
his  perturbation  of  mind  and  its  physical  effect.  Anguish  and  fear  are 
shown  in  the  countenance  and  in  the  attitude  and  actions.  A  dilated 
pupil,  a  pale  face  covered  with  perspiration,  rapid  pulse  and  respiration, 
are  the  physical  concomitants  of  the  mental  agitation,  but  the  patient 
does  not  lose  consciousness,  though  the  mental  storm  seems  irresistible, 
and  he  experiences  a  feeling  of  relief  on  its  termination. 

In  the  etiology  of  psychasthenia  heredity  plays  an  important  part. 
Pitres  and  Regis  in  the  tabulation  of  100  cases  could  find  but  20  in  which 
there  was  no  prenatal  trace  of  nervous  or  mental  instability;  Janet  in  only 
8  out  of  100.  The  great  majority  of  psychasthenic  individuals  are  clearly 
marked  by  the  signs  of  degeneracy.  As  to  sex,  females  preponderate  about 
3  to  1 .  While  no  age  is  exempt,  the  most  favorable  period  for  the  develop- 
ment of  psychasthenia  is  between  twenty  and  fifty,  with  the  maximum  at 
about  thirty. 

The  determining  causes  are  almost  innumerable,  but  importance  at- 
taches to  fatigues,  excesses,  traumatisms,  infectious  diseases  and  develop- 
mental and  evolutional  life  periods.  Gastric  and  cardiac  disturbances, 
genital  diseases  and  conditions,  vertigos  and  other  marked  sources  of  self- 
concern  bulk  rather  largely  in  the  list.  Freud  ^  is  disposed  to  regard  the 
sexual  element  as  pre-eminent  if  not  invariably  in  operation  in  the  causa- 
tion of  psychasthenia  as  well  as  in  hysteria.  As  emotional  determinants 
we  may  enumerate  the  influence  of  strong  religious  emotions,  the  self- 
questionings  of  adolescence  and  sex  relations,  frights  of  all  kinds,  death 
in  all  forms,  fear  of  all  diseases,  grief,  bereavement  and  deprivations. 
In  a  general  way  emotional  states  long  continued  are  more  potential 
than  emotional  shocks. 

The  course  of  psychasthenia  is  essentially  chronic  and  we  cannot 
with  propriety  place  a  case  in  this  catalogue  that  has  not  persisted  for 
several  months.  The  onset  proves  to  be  insidious  the  more  carefully  we 
analyze  the  mental  features  that  precede  its  symptomatic  appearance: 
in  only  a  very  few  cases  does  it  appear  to  come  suddenly  in  the  immediate 
wake  of  an  emotional  shock,  and  even  here  predisposing  features  are 
commonly  well  marked.  A  perial  of  self-questioning,  of  mental  rumina- 
tion, of  premalitation  is  commonly  crystallized  into  the  particular  ob- 
session that  thereafter  has  a  partial  and  sometimes  almost  complete  domi- 
nation of  the  individual  and  which  may  last  for  the  rest  of  life.  Many 
psychasthenics  regain  their  self-niaster>Milmost  completeJy.  to  relapse  on 
some  further  provocative  occasion,  the  condition  l)eing  remittent,  or  it 
mav  actuallv  intermit  and  recur  in  a  nuxlified  form.  Occasionallv  one 
idea  will  replace  another  of  a  similar  nature. 

Physical  states  (le|:)endent  upon  such  morbid  ideas  as  defeat  the  proper 
manner  of  living  —  fear  of  food ,  of  urination,  of  defecation,  of  sunlight  — may 
powerfully  nuxlify  the  general  health  and  furnish  physical  cotu plications. 
Janet  insists  that  psychasthenia  l)eing  a  psychological  affair  is  not  foreign 
to  insanit  V.  and  out  of  300  cases  noted  23  who  l)ecame  definitelv  alienateil 
mentallv.  The  tendencv  shown  bv  these  cases  was  to  the  elaboration  of 
fixed  and  systematized  delusional  states. 
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The  terminaiian  of  psychasthenia  frequently  brings  the  individual  to 
a  condition  of  inertia  and  self-isolation.  Many  gain  a  relative  mastery 
over  their  obsessions.  A  few  make  an  apparently  good  and  lasting  re- 
covery. Remissions  and  relapses  and  intermissions  are  conmion.  A 
small  portion  become  absolutely  insane. 

The  diagnosis  in  a  typical  case  is  perfectly  plain,  but  the  associa- 
tion of  fixed  ideas,  phobias  and  obsessions  with  neurasthenia,  hysteria,  and 
insanity,  makes  of  the  first  importance  a  careful  scrutiny,  to  determine  the 
presence  or  absence  of  these  states.  The  features  of  good  physical  and 
relatively  of  good  mental  health,  aside  from  the  obsession,  are  important. 
The  absence  of  somatic  and  stigmatic  indications  of  hysteria  and  neur- 
asthenia, and  the  fact  that  the  patient  fully  recognizes  the  groundlessness 
of  his  morbid  idea,  are  strongly  indicative  of  the  psychasthenic  nature  of 
the  obsession.    Any  association  of  these  diseases  is  of  course  possible. 

The  prognosis  in  psychasthenia  is  sufficiently  indicated  in  the  state- 
ment of  its  course.  However  ludicrous  this  psychoneurosis  may  appear 
in  minor  phases,  it  may  readily  incapacitate  an  individual  for  the  usual 
walks  of  life  and  finally  by  its  domination  make  a  close  prisoner  of  him. 
Once  recognized  as  an  evidence  of  prenatal  limitations  the  physician  is  in 
a  position  to  understand  that  he  is  dealing  with  a  deep-seated,  inherent 
defect,  and  that  a  long  struggle  is  in  view  for  him  and  his  patient.  Yet 
many  cases  are  manageable  and  a  practical  recovery  may  be  often  se- 
cured. 

The  treatment  of  psychasthenia,  aside  from  the  prophylaxis,  which 
embraces  the  control  of  parentage,  etc.,  is  physical  and  mental,  but  es- 
pecially mental. 

The  physical  treatment  aims  to  discover  and  remedy  any  and  every 
local  or  general  deviation  from  health.  It  embraces  the  rules  of  hygiene 
and  dietetics,  measures  of  tonic  and  sedative  medication,  and  directions 
for  physical  exercises. 

The  mental  treatment  of  psychasthenia  is  a  far-reaching  subject. 
It  first  of  all  requires  a  physician  sure  of  himself,  sure  of  his  diagnosis, 
and  well  equippal  to  understandingly  enter  into  the  patient's  feelings  and 
to  assist  him  by  various  mental  crutches  to  regain  his  self-control  and 
master  his  obsession.  The  patient  in  a  certain  profound  sense  requires 
re-education  and  his  life  must  be  simplified.  He  must  have  a  definite 
purposeful  occupation.  He  must  practise  self-control,  and  his  discourage- 
ments must  be  explained  and  his  courage  supplemented  by  the  advice 
and  support  of  the  physician.  Many  such  patients  find  great  comfort  if 
their  condition  can  be  attributed  to  some  physical  cause  the  remedy  of 
which  is  fraught  with  hope.  Others  can  be  best  managed  by  a  full 
analytical  discussion  of  their  symptoms  and  conditions.  Others  can  be 
aided  by  the  frequent  use  of  some  placebo,  the  taking  of  which  arouses 
and  repeats  in  their  minds  the  helpful  suggestions  of  the  physician  and 
tends  to  the  maintenance  of  a  hopeful  expectancy.  Every  time  they 
control  their  fears  or  impulses  they  gain  strength  to  master  themselves, 
and  every  time  they  yield  they  lose  correspondingly.  Electricity  in  its 
multitudinous  applications,  hydrotherapy,  massage,  are  useful,  but  mainly 
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as  an  avenue  of  suggestive  therapeutics,  and  when  thus  applied  with  the 
constant  assurances  of  benefit  do  much  good. 

Suggestion  under  hypnosis  sometimes  gives  brilliant,  but  usually 
temporary,  results.  It  cannot  be  made  the  sole  reliance.  Change  of  sur- 
roundings which  have  become  charged  with  potential  morbid  suggestions 
and  associations,  the  recreation  of  travel  and  the  stimulation  of  objective 
interests,  have  great  value.  Everything  must  be  done  to  change  the  self- 
centered,  egotistic  point  of  view. 

For  further  matter  relative  to  psychotherapy  as  applicable  to  this 
condition  the  reader  is  referred  to  the  portion  of  this  book  dealing  with 
mental  diseases. 


CHAPTER  VII. 

MOTOR  TICS. 

Tic,  Maladie  des  tics.  Mimic  Spasm,  Habit  Spasm. — Recent 
French  writers,  following  Tourette,  make  a  sharp  distinction  between  a 
tic  and  a  spasm.  After  them,  a  motor  tic  is  an  action  which  is  identical 
with  movements  of  volitional  intent,  and  contains,  therefore,  a  psychic 
element  which  may  be  subconscious.  It  is  a  psychoneurosis,  a  variety 
of  psychasthenia,  and  is  accorded  a  separate  description  mainly  by  reason 
of  its  objective  motor  features,  which  are  often  confused  with  other  dis- 
orders. The  preceding  chapter  should  be  read  in  order  to  gain  a  fair 
comprehension  of  its  nature.  In  facial  tic  attention  is  called  to  the  wink- 
ing of  the  eye,  exactly  like  that  which  excludes  a  flying  particle  of  dirt;  to 
the  movements  about  the  mouth  and  nose,  identical  with  those  produced 
bv  sensations  of  tiuste  or  smell,  and  to  the  occasional  functional  association 
with  these  of  swallowing  efforts,  laryngeal  motions,  the  production  of  suck- 
ing or  smacking  sounds,  of  grunting,  and  of  articulate  words,  sometimes 
of  an  indecent  character  (coprolalia).  A  facial  appearance  that  is  expres- 
sive of  some  emotion,  as  of  grief,  pain,  fright,  or  joy,  may  he  reix^ated  by 
the  tic.  Some  cases,  becoming  more  wide-spi-ead,  involve  the  neck  and 
upper  exti-emity  so  that  attitudes  and  gestui-es  are  produceil  in  con- 
formity with  the  underlying  mental  idea.  These  tics,  of  which  l)lepharo- 
spasm  is  a  type  and  coprolalia  the  exti-eme  development,  ai-e  more  or 
less  under  the  control  of  the  patient,  who  can.  by  an  effort  of  will,  do 
considerable  to  repress  them.  After  such  repression  **tiquers"  are 
likely  to  feel  moi-e  or  less  vague  discomfort  and  often  yield  to  a  i-egular 
spasHKxlic  debauch,  which  seems  to  give  them  a  feeling  of  rclief. 
During  sleep  the  tic  completely  subsides.  Such  patients  frequently 
present  a  most  marked  neurotic  heredity,  and  sometimes  other  neuroses, 
as  writers'  cramj)  and  hysteria,  or  mental  and  moral  obliquities  are 
present. 


Ordinarily,  a  tic  is  rapidly  executed,  and  may  be  repeated  with  great 
rapidity  from  two  to  scores  of  times,  when  a  lull  occura  for  a  few  min- 
utes, or  perhaps  an  hour  of  quietude  may  intervene.  Any  excitement 
or  embanisHinent  promptl}-  recalls  and  intensifies  the  morbid  motions. 
On  the  other  hand,  any  decided  interest  fixing  the  patient's  attention 
interrupts  the  twitchings.  The  tic  has  a  tendency  to  invade  neigh- 
boring muscles  of  associated  function,  and  frequently  becomes  bilateral, 
but  is  seldom  symmetrical,  excepting  those  tics  more  or  less  limited  to 
the  face,  especially  to  the  nose  and  mouth.     While,  ordinarily,  the  move- 


ments are  abrupt  and  momentary,  they  may,  in  a  part;  or  the  whole  of  their 
distribution  in  long-standing  cases,  present  tonic  features  of  greater  or  less 
duration.  In  some  instances  the  eyelids  are  so  firmly  closed  that  the 
pressure  upon  the  eyeball  is  painful.  Rigidity  in  the  lips  is  complained 
of  at  times  us  a  feeling  of  stitiiiess,  and  the  action  of  the  zygomatics 
and  buccinator  may  keep  the  angle  of  the  mouth  persistently  retracted 
and  elevutt-d.  The  neck  may  be  rigidly  held  in  a  given  position.  A 
somewlmt  similar  spasm  is  often  noted  after  Bell's  palsy.  It  is,  how- 
ever, always  unilateral,  the  affected  muscles  are  distinctly  contractured 
(see  page  125),  and  it  does  not  bo  distinctly  imply  purpose.  However 
violent  the  motor  tic  may  lie,  as  Janet  insists,  it  never  results  in  any 
physical  hurt  to  the  patient  or  damage  to  his  surroundings.  Its  incon- 
venience consists  mainly  in  making  him  conspicuous  and  self-conscious. 
Although  motor  tics  may  imitate  useful  movements  and  gestures,  when 
once  established  they  serve  no  u.seful  end  whatever. 

Etiology. — Youth  is  the  preferred  age  for  the  development  of  tics, 
but  atlult  life  is  not  spared.  An  appreciation  of  the  mental  substratum 
of  ti<'S  enables  one  to  comprehend  something  of  their  genesis  and  in- 
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tractability.  There  is  no  doubt  that  many  cases  of  blepharospasm 
originate  in  some  irritation  of  the  ocular  apparatus  that  forces  the  atten- 
tion of  the  patient  into  a  groove  leading  to  a  mental  and  motor  habit. 
These  tics  have  for  long  been  well  called  habit  spasms.  The  term 
habit  chorea,  also  applied  to  them,  is  misleading,  though  they  may  be 
grafted  upon  a  chorea  as  a  sequel  by  suggestion.  In  the  same  way  a 
protracted  grief,  chagrin,  or  ecstatic  pleasure  may,  in  one  neurotically 
predisposed,  furnish  the  subconscious  factor  for  an  expressional  tic,  which 
reproduces  exactly  the  facies  of  the  underlying  idea,  perhaps  made 
grotesque  by  its  unilateral  distribution.  The  thread  can  sometimes  be 
followed  by  covering  the  sound  side  of  the  face  and  trying  to  interpret 
the  emotion  expressed  by  the  tic.  Sniffing,  swallowing,  and  phonation 
are  merely  the  manifestations  of  functional  association,  and  coprolalia  is 
but  the  vocalization  of  the  imperative  concept  that  may  be  otherwise 
subconscious.  A  facial  spasm  is  sometimes  associated  with  neuralgia  of 
the  fifth  nerve,  and  bears  the  distinctive  and  classical  name  of  tic  dour- 
loureax;  the  spasm,  however,  is  secondary  to' the  pain  and  sometimes  ex- 
pressive of  it.  It  is  a  grimace,  but  may  persist  as  a  true  tic  after  pain 
ceases.  A  tic  in  the  limited  sense  is  not  painful,  though  patients  often 
complain  of  aches  and  tired  feelings  in  the  muscles  affected  by  the  pro- 
longed contractions  of  postural  tics,  as,  for  instance,  in  mental  torticollis. 

Varieties. — Aside  from  the  habit  movements  of  idiocy  and  dementia, 
which  constitute  reversionary  or  degenerate  ties,  we  may  enumerate 
blepharospasm,  facial  spasm,  spasmodic  torticollis,  mental  torticollis,  the 
latah  of  India,  the  myriachit  of  Siberia,  the  jumpers  of  New  England 
and  Canada.^ 

In  mental  torticollis  ^  some  deviation  of  the  head  is  customary  and 
is  spasmodically  maintained.  Ordinarily,  it  ceases  when  the  patient 
lies  down  or  it  can  be  controlled  by  a  slight  amount  of  manual  pressure 
upon  the  head  or  face. 

JumiK'rs  and  tlic  subjects  of  latah  and  myriachit  execute  any  one  of 
several  commands  or  suggestions  impulsively,  often  violently,  and  fre- 
quently against  their  apparent  will.  Thus,  u{X)n  command,  they  may 
strike,  jump,  or  unclothe  tliemselves. 

Treatment. — In  all  casan  o{  facial  tie,  aiivr  general  measures,  we 
are  to  look  for  and  correct  any  peripheral  irritation  that  can  be  asso- 
ciated with  the  seventh  nerve.  This  is  ])articularly  the  case  in  the  dis- 
tribution of  the  sensory  {wrtion  of  the  fifth,  but  irritation  arising  even 
at  a  distance,  as  in  the  intestines  or  pelvis,  may  maintain  the  tic,  and 
when  corrected  the  tie  may  subside.  Pressure  upon  certain  ]>oints  in 
the  distribution  of  the  fifth,  first  described  by  Graefe,  often  checks  the 
tic.  The  most  usual  one  is  at  the  supraorbital  notch.  In  a  general 
wav  they  corresjiond  to  the  tender  jx)int:5  of  Valleix  and  the  maxima 
of  Head.  We  should  always  and  rej)eatedly  search  for  them  carefully, 
going  over  the  neck,  shoulders,  and  upper  chest,  as  they  are  sometimes 
distantly  located.     By  exerting  pressure  upon  such  a  part,  the  tic  seems 

Mew.  Collins,  *'Med.  News,"  Dec.  11,  1H97. 

»Bompairs,  ''Th^de  Paris,"  1894,  and  Krissaud,  ''Lemons,"  1895.   • 
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to  be  reflexly  inhibited,  and  the  habit  is  arrested,  at  least  temporarily. 
By  repeating  the  arrest  frequently  and  for  long  periods,  the  habit  may 
be  fully  broken.  In  the  same  way  the  use  of  faradic  electricity  will 
occasionally  render  service.  For  this  purpose  the  muscles  engaged  in 
the  tic  should  be  thrown  into  powerful  tonic  contractions  for  a  number 
of  minutes,  from  five  to  fifteen.  One  pole  taken  in  the  hand  and  the 
other  placed  over  the  stylomastoid  foramen,  or  on  the  particular  facial 
branch  indicated,  makes  a  suitable  arrangement.  The  patient  may 
advisably  keep  a  battery  at  hand  and  use  it  as  oflcn  as  the  tic  becomes 
marked.  It  for  the  time  being  teaches  the  muscle  a  steady  contraction 
and  perhaps  favorably  affects  the  mental  state  by  the  peripherally 
induced  suggestion.  At  any  rate  such  application  is  often  followed  by 
temporary  marked  relief,  and,  in  fortunate  cases,  by  practical  cure.  A 
sugar  pill,  to  be  taken  with  great  exactness  every  thirty  minutes,  has 
served  a  good  purpose  by  constantly  reminding  the  patient  of  the  phy- 
sician^s  suggestions,  and  recalling  his  attention  to  voluntary  self-control. 

Finally,  nerve-stretching  may  be  employed.  If  thoroughly  done,  it 
induces  paralysis  for  a  longer  or  shorter  time,  but,  unfortunately,  a 
restoration  of  motor  function  usually  is  marked  by  the  reappearance  of 
the  tic,  for  which  the  irritation  in  the  healing  nerve-trunk  may  be 
responsible.  A  tendency  to  relapse  in  these  cases  is  marked.  The 
deeper  the  mental  tare  and  the  more  pronounced  the  neurotic  back- 
ground, the  less  are  they  manageable.  It  is  not  impossible  that  sugges- 
tion, by  reaching  the  subconscious  element,  may  sometimes  yield  favor- 
able results.  All  varieties  of  retention  dressings  and  appliances  are  at 
first  apparently  helpful,  but  shortly  become  irksome,  unbearable,  and 
harmful. 

In  mental  tofiieoUis,  Feindel  ^  has  reported  good  results  by  massage 
and  exercises,  the  purpose  of  which  was  to  build  up  the  patient^s  self- 
control  and  mental  stamina.  With  these  he  associated  encouragement 
(suggestion)  and  general  tonic  measures.  The  exercise  treatment  em- 
braces two  varieties  of  motor  effort.  First,  the  patient  practises  volun- 
tarily controlling  the  sfiasmodic  muscles  by  keeping  them  at  rest. 
Second,  the  affected  muscles  are  alternately  contracted  and  relaxed 
methodically  a  dozen  times.  These  exercises  should  be  rej)eated  hourly. 
It  is  only  by  attacking  the  mental  element,  the  obsession,  that  the  psy- 
choneurosis  can  be  managed  and  the  various  suggested  measures  are  a 
means  to  that  end. 

»  "Nouv.  Icon,  de  la  Salp^t.."  Dec.,  1897;  also  Meige  et  Feindel,  "Les  Tics  et 
leur  Treatment,"  Paris,  1902. 
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CHAPTER   VIII. 
HYSTERIA. 

Hysteria  has  been  an  interesting  problem  since  the  earliest  days 
of  medical  thought.  Unrecognized  it  occasioned  the  demoniacal  "  pos- 
sessions''  of  the  middle  ages,  and  furnished  some  of  the  martyrs  of 
witchcraft  and  religious  fanaticism.  AfftK^ting  whole  communities,  it 
caused  epidemics,  allayed  by  appeals  to  St.  Guy,  St.  Vitus,  or  other 
tutelary.  It  has  been  seen  in  the  excited  religious  gatherings  of  all 
countries.  As  a  disease  it  was  long  supposed  to  be  limited  to  the  female 
sex,  and  was  attributed  to  vapors  or  other  influences  arising  from  the 
womb ;  hence  the  name  hysteria.  Only  in  recent  years  have  the  en- 
demic and  epidemic  forms  been  understood,  and  the  male  found  to  share 
with  the  female  in  the  liability  to  the  psychoneurosis.  For  many  years 
the  mental  element  in  hysteria  was  at  least  partially  recognized.  Moebius 
used  the  definition,  "  A  state  in  which  ideas  control  the  body  and  pro- 
duce morbid  changes  in  its  functions."  So  far  as  the  paralyses  and 
contractures  are  concerned,  English  writers  described  them  as  "  depend- 
ing upon  idea."  The  studies  of  Charcot  and  his  students  placed  hysteria 
upon  a  rigid  clinical  basis,  and  traced  all  of  its  manifestations  to  dis- 
turbances in  the  psychic  sphere  or  in  its  substrata. 

Janet,  who  for  twenty  years  has  studied  the  psychology  of  hysteria, 
early  contended  that,  "  Hysteria  belongs  to  a  group  of  mental  diseases 
of  cerebral  insufficiency."  In  a  more  recent  pronouncement  he  says : 
"  Hysteria  is  a  form  of  mental  depression  characterized  by  the  retraction 
of  the  field  of  personal  consciousness,  and  a  tendency  to  the  dissociation 
and  emancipation  of  the  systems  of  ideas  and  functions  that  constitute 
personality."  ^  He  attaches  great  importance  to  the  role  of  "amnesia," 
or  absent-mindedness,  through  which  certain  ex]>erieuces  drop  out  of  the 
field  of  consciousness,  with  a  resultant  change  of  j)ersonalily  which  even- 
tually may  become  doubled  or  variously  fragmeuteil. 

Babinski,  who  would  materially  limit  the  physical  manifestations  of 
hysteria,  says  :  "  Hysteria  is  a  special  psychical  state  capable  of  giving 
rise  to  certain  disturbances,  which  can  be  reproduced  by  suggestion  and 
removed  by  j)ersuasion."  On  this  basis  he  erects  a  rather  arbitrary 
criterion  beyond  which  he  sec\s  nothing  hysterical. * 

The  very  interesting  views  of  Freud  trace  all  manifestations  of  hysteria 
to  mental  processes,  more  or  less  morbid,  in  which  motives  of  shame 
have  resulted  in  re])ressing  the  consciousness  of  certain  ex]>eriences, 
which  thus  become  unconscious  or  subconscious.  In  this  state  thev 
tend  to  svmboliz.e  themselves,  and  hvsterical  manifestations  more  or  less 
locally  or  functionally  related  arise.  He  traces  the  cause  of  the  re]>ression 
invariably  into  the  field  of  sexuality,  which  with  him  is  so  wide  as  to 
embrace  everything  bearing  any  relation  to  sex  imjnilses  and  feelings. 
Shame,  nuxlesty,  parental  and  filial  atlection,  and  all  sexual  ex]>eriences 
and  jKTversions  lie  within  this  domain.     The  })ractical  part  of  his  psy- 

*  **  Major  Symptoms  of  ITystcria,"  1907. 

2  »*  Demembrement  de  rHysterie/'  etc.,  La  Sem.  Me<l.,  1009 
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chology  consists  in  the  contention  that  the  motive  for  repression  being 
once  discovered,  the  patient  can  re-establish  a  normal  mental  attitude 
toward  the  circumstance,  and  its  train  of  hysterical  symbols  then  dis- 
appears. 

The  purpose  of  citing  these  various  views  is  to  draw  attention  to  the 
fact,  in  which  they  all  agree,  that  hysteria  is  a  mental  disease,  and  that 
it  must  be  so  treated  by  the  physician. 

In  addition,  there  are  a  number  of  organic  phenomena — disturbances 
of  nutrition,  trophic  and  vasomotor  disorders— of  a  neurotic  character. 
Hence,  we  class  hysteria  as  a  psychoneurosis.  The  absence  of  detectable 
primary  changes  in  the  nervous  system  is  admitted  on  all  sides,  even  in 
very  chronic  cases. 

In  the  presentation  of  the  subject  of  hysteria  the  general  outline  of 
Charcot  and  his  school  will  be  followed.  It  is  recognized  that  the  type 
eases  on  which  their  descriptions  were  based  are  unusual,  and  even  to 
some  extent  artificial,  but  they  were  complete.  By  understanding  the 
full  range  of  symptom  groups  one  is  enabled  to  recognize  less  complex 
instances  of  a  similar  nature,  and  hysteria  is  essentially  a  disorder  of 
many  fractional  parts,  any  of  which  may  be  encountered  practically 
alone. 

Etiology. — Hysteria  in  slight  or  severe  form  is  one  of  the  most 
common  of  nervous  diseases.  The  age  of  puberty  and  the  years  of 
adolescence  immediately  following  furnish  the  majority  of  cases.  After 
twenty-five  the  frequency  of  hysteria  declines  and  it  becomes  rare  after 
forty-five.  Before  ten  it  is  also  uncommon,  but  children  may  develop  it 
in  very  marked  form  even  as  early  as  two  or  three  years  of  age  The 
sensory  features  so  common  in  adult  hysterics  are  rarely  encountered  in 
children.  Formerly  considered  almost  exclusively  limited  to  the  female 
8€Xy  later  statistics  go  to  show  that  males  and  females  are  affected  with 
hysteria  in  nearly  equal  ratio.  According  to  Marie,  in  the  lower  social 
levels  males  predominate;  in  the  wealthier  classes  females  are  more  com- 
monly affected.  Hysteria  is  a  disease  of  all  countries  and  all  races,  but  the 
Latin,  Slav,  and  Israelite  may  be  considered  as  particularly  liable. 
Heredity  plays  an  important  part.  Hysterics  usually  Ijelong  to  neuro- 
pathic families.  Hysteria  in  the  mother  is  very  frequently  followed  by 
hysteria  in  the  daughter.  More  commonly,  however,  the  transmission 
is  by  transfomiaiion  from,  or  to,  other  neuroses  and  psychoses.  Aiihril- 
isin  or  phthisis  in  the  antecedents  of  hysterica  plays  the  same  part  as  in 
other  manifestations  of  degeneracy. 

Incitingr  Causes. — Emotional  disturbance  of  any  sort  may  initiate 
hysteria.  Fright,  grief,  worry,  chagrin,  and  every  sort  of  mental  and 
moral  strain  and  shock  are  the  common  starting-points  of  this  multiform 
disease.  Freud,  of  Vienna,  has  laid  great,  too  great,  stress  up^n  the  sexual 
factor  in  hysteria  and  allied  psychoneuroses.  Errors,  shocks,  emotions, 
excesses,  abuses  and  emotions  in  the  sexual  sphere  are  sufficiently  common 
inciting]:  causcvs,  imt  by  no  means  the  only  or  even  the  essential  ones. 
Traiundlfsm  furnishes  a  large  quota  of  hysterics,  especially  of  the  male 
sex.  owing  to  their  greater  liability  to  such  accidents.  In  all  such  circum- 
stances, unless  consciousness  l^e  abolished  instantly  without  preceding 
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anxiety  or  fright,  the  attending  psychic  states  must  be  taken  into  con- 
sideration. As  a  practical  fact,  the  likelihood  of  hysteria  following 
trauma  is  in  direct  proportion  to  the  intensity  of  the  mental  shock.  The 
physical  injury  may  be  insignificant.  Lightning-stroke,  surgical  wounds, 
and  internal  conditions,  such  as  gastric  ulcers,  nephritic  and  hepatic  colics, 
may  act  as  causes. 

Irdoximti'^.ii  by  lead,  mercury,  sulphid  of  carbon,  oxid  of  carbon, 
tobacco,  morphin,  cocain,  and  chronic  alcoholism,  or  even  a  single 
alcoholic  debauch,  may  induce  hysteria.  In  many  such  cases  these 
intoxications  furnish  a  basis  on  which  hysteria  develops  by  the  inci- 
dental action  of  some  other  provocation.  Infectious  diseases^  such  as 
typhoid,  diphtheria,  influenza,  pneumonia,  scarlatina,  malaria,  and  syph- 
ilis, may  provoke  hysteria.  It  may  occur  in  cdchedic  dates  due  to 
chlorosis,  diabetes,  phthisis,  and  cancer.  It  is  found  as  an  associate  of 
all  organic  diseases  of  the  brain  and  spinal  cord,  frequently  appearing 
in  tabes,  syringomyelia,  and  insular  sclerosis.  Either  mental  or  physical 
overwork  may  cause  it.  Wherever  people  of  suitable  age  are  domiciled 
together,  hysteria  may  become  endemic  through  the  force  of  imitation 
and  suggestion  arising  from  an  initial  case  of  hysteria  or  of  some  phys- 
ical disease.  Schools,  prisons,  barracks,  and  large  families  may  thus  be- 
come aft'ected.  Usually  in  such  instances  there  is  great  similarity  among 
the  cases.  In  this  country,  under  the  prolonged  excitement  and  fervor 
of  protracted  religious  meetings  in  rural  districts,  endemics  of  hysterical 
spasms  and  even  of  dancing,  in  all  respects  similar  to  the  medieval 
epidemic  dance  of  St.  Vitus,  have  developed.  Hysterical  patients  in 
hospitals  may  closely  mimic  all  the  symptoms  and  physical  disabilities 
of  other  patients  with  whom  they  are  kept  in  contact.  In  other  cases 
they  reproduce  the  manifestations  of  some  disease  with  which,  in  their 
past  experience,  they  have  been  made  familiar. 

Symptoms. — The  innumerable  symptoms  of  hysteria,  to  follow  the 
plan  of  the  French  writers,  may  be  divided  into  two  major  grouj)s : 
those  w  hich  are  essentially  {H'rsistent, — the  stigmata ;  and  those  which 
occur  incidentally,  are  intermittent  or  transitory, — the  accidents  of 
hysteria.  The  stigmata  are  not  necessarily  present  singly  or  in  com- 
bination, but,  once  developed,  tend  to  jK»rsist  so  long  as  the  affection 
lasts.  The  accidents  present  the  greatest  diversity  in  different  ])atients, 
but  usually,  if  they  occur  repeatedly,  tend  to  uniformity  in  a  given  case. 
Further,  some  hysterical  accidents,  as  paralyses  or  contractures,  may 
be  of  long  duration,  and,  once  thoroughly  estabhshed,  have  the  force  of 
stigmata.  Ah  hough  the  eases  of  major  hysteria  are  comparatively  rare 
it  is  only  through  a  familiarity  with  the  entire  range  of  the  disease,  with  all 
the  details  of  the  picture,  that  larvated,  partial,  and  fractional  states  can 
be  recognized.  This  is  particularly  true  of  the  temporary  or  incidental 
features  of  this  disease,  and  especially  of  the  convulsions. 
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STIGMATA  OF  HYSTERIA. 

The  stigmata  of  hysteria  are  sensory ,  motor ,  and  psychic. 

Sensory  Stigmata. — In  hysteria  the  sensory  disorders  are  (1)  of 
the  negative  variety, — anesthesias ;  and  (2)  of  the  positive  sort, — hyper- 
esthesias. They  are  usually  both  represented  in  a  given  ease,  but  th^ 
anesthesias  are  the  more  innx)rtant  symptomatically.  Owing  to  the 
heightened  suggestibility  of  hysterics,  merely  searching  for  sensory 
changes  may  inaugurate  or  modify  them,  but  even  so  their  presence 
has  its  symptomatic  value. 

Hysterical  anesthesia  may  affect  sensation  in  all  its  modes  and 
tenses,  including  the  special  senses.  The  general  cutaneous  sensibility 
may  be  disaggregated  so  that  only  certain  elements  persist  and  a  limited 
group  of  stimuli  alone  serve  to  arouse  the  sensorium,  as  in  a  thermo- 
analgesia  that  parallels  the  sensory  dissociation  of  syringomyelia.  The 
diminution  of  sensibility  may  be  partial  or  complete,  and  often  varies  in 
the  same  patient  within  a  very  short  time.  Various  degrees  of  anesthesia 
may  likewise  be  found  in  different  regions,  and  the  anesthetic  area 
represents  remarkable  variations  of  extent  and  distribution  in  different 
cases,  and  also  in  the  same  case  at  different  times.  Some  form  and 
degree  of  anesthesia  is  rarely  lacking  in  hysteria  that  has  existed  any 
length  of  time,  and  often  it  is  developed  very  early.  It  is  obligatory 
to  persistently  search  for  it  in  every  instance,  but  care  must  be  exer- 
cised not  to  induce  it  by  suggestion.  As  a  rule,  hysterics  are  themselves 
Ignorant  of  their  sensory  deficiencies.  The  anesthesia  may  be  (1)  super- 
ficial, affecting  mainly  the  skin  and  mucous  tissues,  or  (2)  it  may  involve 
the  deeper  structures. 

Cutaneous  anesthesia  may  be  absolute.  Pricking,  pinching,  hot  and 
cold  bodies,  produce  no  response.  Some  patients  are  merely  analgesic, 
and  this  is  the  common  defect.  Less  frequently  there  may  be  thermo- 
anesthesia or  thermo-analgesia,  and,  most  rarely  of  all,  tactile  sensations 
alone  may  be  wanting.  Very  exceptionally  the  hysterical  patient  feels 
the  faradic  current  in  the  anesthetic  area  or,  more  rarely  still,  presents 
an  area  insensitive  to  this  stimulus  alone.  Complete  anesthesia,  hypes- 
thosia,  and  hypalgesia  are  the  commonly  encountered  forms.  The  mucous 
membrane  within  the  range  of  examination  may  show  the  same  anesthetic 
modifications  of  sensibility.  The  buccal,  pharyngeal,  laryngeal,  nasal, 
conjunctival,  anal,  urethral,  and  vaginal  surfaces  may  be  entirely  insen- 
sitive or  present  dissociation  of  sensation.  In  the  area  of  cutaneous  and 
mupous  anesthesia  there  is  usually,  if  not  always,  a  modified  vasomotor 
change  J  so  that  prickings  which  readily  draw  blood  elsewhere  do  not 
bleed. 

The  deepa^  jxirts  are  frequently  anesthetic.  Bones,  muscles,  ligaments, 
and  nerve-trunks  may  sometimes  be  piercwl,  twisted,  wrenched,  and 
contused  without  giving  rise  to  distress  or  even  provoking  a  localized 
sensation  of  anv  sort.  The  musc\Uar  seixse  for  a  limb  mav  be  abolished, 
SO  that  with  bandaged  eyes  the  patient  has  no  knowledge  of  its  })osition, 
cannot  estimate  weights,  recognize  pressure,  or  feel  fatigue. 
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The  Special  Senses. — Taste  and  smtU  may  be  perverted,  diimn- 
ishe<i,  or  almlisherl.  Certain  sapid  articles  may  fail  to  arouse  the  sense 
of  taati',  while  otht^rs  are  still  detected.  The  loss  of  taste  is  usually 
limited  to  a  portion  of  tlie  toLgiie  and  mouth.  Hearing  is  often  (greatly 
diminished,  but  complete  hysterical  deafness  is  very  uncommon. 
Rinne's  test  (see  p.  65)  shows  the  disturbance  to  be  ceiitnil.  When  the 
loss  of  hearing  is  pronounced,  one  i-ommonly  finds  more  or  less  anes- 
thesia in  the  auditory  canal  and  on  the  same  side  of  ihe  head  and  face, 
but  absolute  anesthesin  of  the  drumhead  is  exceptional.' 


Mriienc>l«D«*nlrleoonlrMllDDar<liail  field  o(  ti%bl  ija; 


lorWlejeiTouretta). 


In  hysteria  vi/tlon  is  very  frequently  nio<lifie<1,  and  some  of  the 
changes  in  tliis  special  sense  are  of  the  utmost  imjKHtonce  for  diagnosis. 
Conijilete  bluidness  is  vecy  rare,  usually  of  al)riipt  onset,  a  few  days* 
duration,  and  sudden  recoverj',  but  vLsion  is  often  reducetl  in  one  eye  to 
counting  fingers  or  leas.  Of  ^rtaU^r  fr«]»ency  and  of  more  importance 
are  the  lesser  and  conimpuly  [>ersiatent  defects.  These  consist  of:  (1)  A 
reiluctiun  of  the  fiekl ;  (2)  troubles  of  color  perception,  and  (3)  errors 
of  accommodation. 

CoiUfiicdoii  of  ihe  Mtnml  Fiflih — In  the  (jreat  majority  of  hysteriofl 
tlie  visual  field  is  comrnti-tcdl/if  eoiitmcteil.  This  is  usually  found 
bilaterally,  but  commonly  more  on  one  wide  than  the  otlier,  and  some- 
times only  on  one  side.  The  defect,  as  in  that  of  all  the  >j)ccial  senses, 
■when  unilateral  or  most  marked  on  one  side,  usually  eorrcs|)ontls  to  a 
unilaleml  distribution  of  disturl>ed  cutaneous  sensibility,  but  the  opposite 
eituiition  luay  l>e  encountered.  In  totul  amblynpin  the  contraclion  of 
the  field  rc<hices  it  to  zero.  In  a  given  case  tlie  retraction  of  the  field 
is  practically  permanent,  but  it  may  fluctuate  gnatly.  An  epileptiform 
attaclc,  fatigue  of  the  eye,  emotions,  and  variations  of  atteutiim  may 
modify  its  limit*".  Hysterical  liemiopia  and  scotoinata  are  so  infretjuent 
that  tliey  should  always  suggest  an  organic  lesion. 

The  tliii>rkromafoiwift  is  more  characteristie  of  hysteria  than  the 
(X)ntracted  field,  which  is  also  present  in  neurasthenia.  In  the  normal 
eye  the  fielils  for  the  various  elementary  colors  are  not  coexteiisi\e  (see 
I  CluiviMim'.  I'nris,  IHOI,  "Orpilleel  llysttrie-" 
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p.  64).  In  their  natural  onler  blue  baa  tlie  largest  field,  followed  by 
yellow,  orange,  red,  green,  and  violet.  In  hysteria  not  only  are  tlie 
fields  for  fonu  and  light  perception  contracted,  but  those  for  colors  are 
also  diminished,  and  to  a  proportionate  degree.  The  important  particu- 
larity is  that  the  normal  order  is  generally  changed.  The  retlJUid  ujtm 
eaveetU  the  blue.  When  the  cfjior-ficlds  are  ex tingui shell,  they  usually 
disappear  in  this  order :  violet,  green,  blue,  yellow,  and,  hint  of  all,  red. 
Objects  are  then  finally  seen  as  grayish,  and  we  have  the  condition  of 
achfomaiopififi. 


^^>i.:ajps^ 


l>  fnr  Polon  un  mI\j  found  I 


Accommodative  errors  in  hysteria  are  sometimes  encountered,  by  which 
near  vision,  particularly,  is  rendered  faulty.  To  the  same  source  have 
been  attributed  the  mirnocular  diplopia,  polifopia,  maci'ojma,  and  mii-riipgiu 
that  are  occasionally  met.  In  this  condition,  with  the  oppiwile  eye  ci>v- 
ered,  the  patient  fixes  the  griKe  uiMin  a  pencil  close  to  the  eye.  As  it  is 
withdrawn,  its  image  doubles,  and  at  a  greater  distance  a  third  may  ap- 
pear, and  they  all  increase  in  size,  and  again  diminish  as  the  pencil  ap 
proaehes.  Errors  of  cur\'atnre  in  die  cornea  must  be  excluded  to  render 
the  symptom  significant. 
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It  has  recently  been  recognized  that,  aside  from  complete  bilateral 
blindness,  the  various  forms  of  hysterical  amblyopia  are  not  present  in 
binocular  vision.  Even  opening  the  unaffected  eye,  in  the  case  of  uni- 
lateral amblyopia,  at  once  widens  the  contracted  field  (Parinaud). 
Patients  who  can  not  read  with  either  eye  alone  may  do  so  readily  with 
both.  That  the  amblyopic  eye  sees  is  easily  demonstrated.  A  red 
glass  over  the  affected  eye  and  a  prism  over  the  other  double  the  image 
of  a  flame,  and  the  red  image,  corresponding  to  the  amaurotic  eye,  is 
distinctly  seen  by  hysterics.  Or,  in  a  case  of  unilateral  green-blind- 
ness, a  prism  doubles  the  image  of  a  green  object  and  both  are  perceived 
as  green.  Again,  an  eye  that  fails  to  detect  everything  but  red,  upon 
looking  at  a  revolving  Newton  wheel  bearing  red  and  green,  sees  it  to  be 
whitish,  as  does  the  normal  eye,  proper  cognizance  having  evidently  been 
taken  of  the  complementary  green.  It  is  evident,  therefore,  that  the 
trouble  is  not  in  the  eye  or  in  the  paths  of  conduction,  but  that,  under 
ordinary  circumstances,  the  impression  fails  to  enter  the  field  of  per- 
sonal consciousness.  These  symptoms  are  unattended  by  any  change  in 
the  retina  or  media.  Spiller  ^  insists  that  the  lachrymal  reflex  remains 
in  hysteria  even  when  the  eye-parts  and  the  side  of  the  face  are  anes- 
thetic, while  in  organic  lesions  the  tears  are  not  similarly  secreted  upon 
irritating  the  conjunctiva,  as  with  a  piece  of  paj)er  placed  under  the 
lid. 

Distribution  of  Hysteriocd  AneBthesisiS. — In  a  very  small  pro- 
portion of  cases  the  anesthesia  in  hysteria  involves  the  entire  cutaneous 
and  mucous  extent  Usually  it  is  limited  (1)  to  one-half  of  the  body  ; 
(2)  to  areas  of  more  or  less  definite  geometric  outline ;  and  (3)  to  dis- 
crete islets. 

Hysterical  liemianesthesia  is  a  common  distribution  of  sensory  de- 
ficiency. Onlinarily,  it  affects  the  left  half  of  the  body,  and  is  sharply 
limited  by  the  median  line.  If  intense,  the  approachable  mucous  sur- 
faces on  the  same  side  are  commonly  also  anestlietic.  As  a  rule,  the 
special  senses — siglit,  liearing,  smell,  and  taste — ^are  blunted  on  the 
anesthetic  side,  but  in  some  cases  the  special  senses  are  affected  on  the 
opposite  side. 

Anesthesia  in  geomeirical  areas  is  frequently  encountered.  An  entire 
extremity  or  a  band  about  an  extremity  may  alone  be  anesthetic.  The 
distribution  may  often  be  described  as  a  sleeve,  glove,  sock,  stocking,  or 
drawers-leg  anesthesia.  The  outlines  have  no  relation  to  the  anatomical 
distribution  of  the  nerve-trunks  whatever,  but  are  referable  to  functional 
groupings.  They  often  liave  a  superimposed  relation  to  functional  dis- 
turbance, as  in  cases  of  |)aralyze(l  or  contnicted  limbs,  diseased  joints,  or 
local  injury.  In  hysterical  amblyopia  the  conjunctiva,  lids,  and  a  cir- 
cular area  about  the  eye  are  usually  anesthetic.  In  hysterical  deafness 
the  auditory  canal  and  concha  are  frequently  insensitive.  In  hysterical 
aphonia  the  larynx  may  be  anesthetic. 

Is!cti<  of  anesfhf.vn  of  |>eculiar  and  paradoxical  outline  are  sometimes 
encounteriKl.  These  may  be  many  or  few,  and  it  often  reipiires  minute 
and  painstiiking  search  to  find  them. 

1  ''  Phila.  Meil.  Jour.,"  May  17,  1902. 


Peculiaritiea  of  Hysterical  Aneethesia. — 1.  In  the  first  place, 
the  outlines  of  limited  hygterical  anesthesias,  excepting  hemianesthesia, 
do  not  conform  to  the  anatomical  distribution  of  cutaneous  nerves  or  to  the 
sensory  areas  related  to  the  vertebral  segments,  but  rather  to  the  mental 
association  of  functions,  and  probably  to  their  cortical  representations. 

2,  The  organic  and  tendon  reflexes  in  hysterical  anesthesia  are  not 
modified,  as  in  oi^anic  lesions  marked  by  insensitiveness.  The  ■pupil,  as  a 
rule,  responds  to  light  and  accommodation  and  to  pinching  of  the  neck, 


ipaU  iwtmMnt  hTiWrocmlo 


oven  when  the  eye  is  amblyopic  and  the  skin  of  the  neck  is  insensitive. 
The  abdominai,  aemwfUric,  hnee,  and  toe  reflexes  are  not  abnormal.  The 
cardiac  and  ret>}>ii\itori/  reflexes  to  painful  cutaneous  stimulation  arc  re- 
tained, even  when  an  anesthetic  zone  is  used.  Sometimes  a  spurious 
ankle-clonus  can  be  obtained.  Other  reflexes  dependent  prinoi[>ally 
ii|K>n  .-H'nsatioii  are  at>oIisli('(l  by  hysterical  ane.stheHia.  The  palpebral 
and  pharyngeal  reflexes  disappear  if  the  jjarts  are  insensitive.     The 
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pharyngeal  reflex  is  lost  in  ninety  per  cent,  of  hysterics.  Tickling  of  the 
trunk  or  the  plantar  surface  does  not  produce  the  usual  responses.  Buz- 
zard lays  especial  emphasis  on  the  loss  of  the  plantar  reflex,  with  reten- 
tion of  the  knee-jerk,  in  hysteria. 

In  many  instances  the  knee-jerk  is  relatively  increased,  and  often  a 
slight  clonus  may  be  obtained  at  the  ankle.  There  is  also  a  tendency 
for  a  tap  on  the  knee  to  induce  jerking  of  the  trunk  or  both  limbs,  in 
addition  to  the  true  knee  phenomenon. 

3.  The  anesthetic  zones  are  movable.  Though  they  may  persist  for 
months,  and  even  years,  they  are  not  absolutely  fixed,  and  often  are  even 
capricious.  A  number  of  things  may  serve  to  promptly  or  gradually 
modify  them.  Hysterical  attacks  frequently  change  the  distribution  of 
the  anesthetic  zones,  and  sometimes  are  preceded  by  an  increase  in  their 
size.  During  such  attacks  the  anesthesia  may  completely  disappear. 
Anesthetics  or  a  dose  of  morphin  or  alcohol  sometimes  cause  its  tempo- 
rary disappearance.  Hypnotic  somnambulism  and  suggestion  may  dis- 
place anesthetic  areas,  and  they  may  disappear  during  sleep.  If  the 
patient's  attention  be  strongly  fixed  on  an  anesthetic  area,  it  may  mo- 
mentarily restore  sensation.  In  the  same  way,  as  pointed  out  by  Patrick^ 
the  boundaries  of  the  anesthetic  area  may  enlarge  during  the  course  of 
an  examination,  the  attention  in  tliis  case  naturally  being  directed  to  the 
loss  of  sensation.  The  action  of  so-called  esthesiogenic  agents  is  supposed 
to  be  largely  due  to  the  attention  and  suggestion  they  invoke.  By  the 
application  to  the  anesthetic  areas  of  a  great  diversity  of  objects,  such  aa 
metal  plates,  magnets,  woods,  metals,  minerals,  and  gases,  or  by  the  use 
of  electrical  currents,  especially  faradismand  static  sjiarks,  the  anesthesia 
may  be  made  to  shift,  sometimes  to  disappear,  and  often  t^i  transfer  ta 
the  opposite  side.  Some  patients  are  susceptible  to  one  agent,  some  to- 
another,  apparently  in  pro|K)rtion  as  their  attention  or  fancy  is  captivated. 
When  the  anesthesia  is  tninsferred,  it  tends  to  return  to  the  side  whence 
it  was  displaced,  but  in  doing  so  oHcillaten  from  side  to  side  several  times 
before  finally  locating  in  its  old  habitiit.  A  transfonnution  of  tactile 
into  visual  sensation  sometimes  occurs.  Binet  first  described  this  curious 
phenomenon.  If  letters,  figures,  or  geometrical  outlines  he  traced  with 
the  finger-nail  or  a  pencil  upon  anesthetic  skin  areas,  the  patient  ejin  see 
them  on  a  blank  wall  or  screen.  Fry  ^  also  found  that  if  a  colored 
screen  were  used,  the  patient  described  the  tracing  as  surrounded  by  the 
color  complementary  to  the  one  before  her;  for  instance,  with  a  blue 
screen  the  figures  appeared  to  be  in  a  red  field.  • 

4.  It  is  a  striking  and  paradoxical  fact  that  hysterias  are  not 
disturbed  by  their  sensory  losses,  and  are  usually  entirely  ignorant  of 
them  until  deciphered  by  a  mediad  examination.  For  instance,  the 
small  and  delicate  movements  of  the  fingers  ordinarily  so  de|)endent 
upon  sensation  may  be  ix^rfectly  performed  by  the  anesthetic  hand  of 
the  hysteric  under  the  guidance  of  the  eye.  Apparently  the  motor 
image  is  ciilled  up  and  exteriorized  through  the  motor  paths. 

5.  It  has  l)een  noticed  that  a  hand  completely  anesthetic  to  all 
forms  of  sensation  would  yet  grasp  a  pencil  or  other  familiar  object,  and 

*  "Jour.  Ment.  and  Nervous  Dis.,"  Aug.,  1899. 
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promptly  indicate  its  use,  when  the  patient's  eyes  were  bandaged  and  all 
sensation  denied.  In  the  same  way  an  anesthetic  leg  and  foot  may 
caase  no  inco5rdination  in  walking.  These  paradoxical  features  have 
usually  been  attributed  to  deceit  and  simulation,  but  are  presented  by 
similar  cases  the  world  over  without  possibility  of  collusion. 

6.  The  sensory  disturbance  is  frequently  located  by  topical  or 
traumatic  causes.  The  frequency  of  lefl>-sided  hemianesthesia  is 
related  apparently  to  the  lesser  strength  of  the  left  side.  The  super- 
position of  sensory  disturbance  to  inflamed  joints  or  to  injuries  or  to 
points  of  focused  attention  may  often  be  noted. 

Hysterioal  h7pere8thesia.s  are  very  common.  Neuralgic  pains 
and  other  disturbance  of  sensation  may  occur  in  hysterics  as  well  as  in 
others,  without  having  any  special  significance,  but  often  from  such  a 
source  or  from  a  blow  or  from  the  mere  fixation  of  attention,  perhaps 
through  misdirected  solicitude  of  the  physician,  there  develops  &  peculiar 
sensitiveness.  This  is  usually  circumscribed.  It  may  involve  a  joint 
(Brodie's  joints)  or  an  entire  limb,  but  is  practically  never  generalized 
or  even  of  hemiplegic  distribution.  It  is  often  confined  to  narrow, 
superfcial  zones  or  points,  as  at  the  vertex,  giving  rise  to  the  classical 
clavuSy  about  the  breasts,  along  the  spine,  in  the  groins,  and  at  the  pit 
of  the  stomach.  The  glandular  portions  of  the  breasts,  testicles,  and 
ovaries  may  be  similarly  sensitive.  Such  sensitive  spots  are  frequently 
found  in  the  midst  of  anesthetic  areas,  and  while  the  surface  may  be 
exquisitely  sensitive  to  the  touch  of  a  finger,  the  pricking  of  a  pin  may 
cause  no  discomfort.  It  will  frequently  be  found  that  if  the  patient's 
attention  is  strongly  diverted,  the  area  so  intensely  sensitive  may  be  less 
sensitive  than  normal  and  entirely  tolerant  of  firm  and  deep  pressure. 
In  the  same  way,  by  suggestion  or  the  application  of  various  inert  sub- 
stances, tiie  sensitiveness  may  be,  at  least  momentarily,  suppressed. 
There  is  always  found,  upon  close  investigation  of  such  sensitive  areas, 
paradoxical  peculiarities  similar  to  those  in  the  anesthesias,  and  which 
serve  to  proclaim  their  hysterical  nature. 

If  such  a  hyjKjresthetic  zone  arises  from  or  becomes  associated  with 
some  mental  storm,  pressure  upon  it  may  serve  to  revive  the  memories 
in  question  and  provoke  a  hysterical  fit.  It  is  then  denominated  a 
spcumiof/enic  or  hysterogenic  point  or  zone.  The  mental  character  of  hys- 
terical hyj)eresthesias  is  evident  in  their  genesis  and  associations.  Of  a 
similar  nature  are  the  disagreeable  or  painful  sensations  provoked  in 
rare  eases  by  certain  substances  or  by  heat  or  cold.  Paresthetic  ting- 
lings,  numbness,  etc.,  are  comparatively  rare. 

Motor  Stigmata. — ^The  motor  stigmata  of  hysteria  must  be  sharply 
distinguished  from  the  motor  accidents  to  be  considered  later.  The 
stigmata  are  usually  unknown  to  the  patient,  and  must  be  sought  by  the 
physician.  Practically,  they  differ  from  the  accidents  only  in  degree, 
and  show  the  substratum  of  more  marked  errors  of  motor  control,  which 
are  likely  to  develop  as  accidents  at  any  moment.  In  many  ways  they 
are  indicative  of  the  automatism  which  is  one  of  the  most  marked 
features  of  the  psychoneurosis. 

1.  Movements  in  hysteria  are  retarded.     The  reaction  time  is  in- 
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creased  often  for  the  simplest  movement,  and  in  proportion  to  the  insen- 
sibility of  the  parts  brought  into  play.  The  retardation,  therefore,  is 
closely  allied  to  the  anesthesias.  It  may  be  increased  by  diverting  the 
patient's  attention  or  diminished  by  concentrating  his  attention  upon 
the  given  act.  In  automatic  movements  provoked  subconsciously  or 
under  hypnotism  the  retardation  disappears,  showing  its  psychical  nature. 

2.  Movements  are  maladroit  and  incoijrdlnatey  unless  carefully  super- 
vised by  the  patient;  and  this,  again,  is  projwrtionate  to  the  anesthesia 
and  the  obliteration  of  the  muscular  sense.  In  automatic  and  subcon- 
scious movements  the  incoordination  disappears.  Partial  or  complete 
catalepsy  and  automatism  in  such  limbs  may  be  present  if  the  patient 
can  not  see  the  limb  or  otherwise  gain  an  idea  of  its  position. 

3.  Hysterical  patients  are  often  incapable  of  performing  several 
acts  simultaneously,  as  they  are  unequal  to  the  division  of  attention 
thereby  necessitated. 

4.  Voluntary  intentional  movements  are  usually  weakened.  Patients 
who  may  in  an  automatic  manner  show  great  strength  in  the  per- 
formance of  customary  and  habitual  tasks,  when  asked  to  make  a 
test  effort,  as  upon  the  dynamometer,  register  an  insignificant  amount. 
They  appear  incapable  of  willing  an  effort  of  which  they  do  not  possess 
the  deeply  graven  motor  image.  The  difficulty  again  is  mental — the 
outcome  of  their  diminished  volition  and  attention.  Amy  asthenia  is 
most  marked  in  the  insensitive  parts,  and  foreshadows  the  paralytic 
accidents. 

5.  In  many  hysterics  there  is  a  tendency  to  rigidities  or  con- 
tractures. It  may  be  demonstrated  in  weakened  or  anesthetic  limbs, 
and  is  often  indicated  by  exalted  reflexes.  It  may  be  provoked  by  an 
elastic  bandage,  deep  massage  of  the  muscles,  sharp  flexion  or  extension 
of  joints,  faradization,  frictions,  percussion,  and  suggestion,  varying  in 
different  patients.  The  contractures  tlius  induced  invade  both  flexors 
and  extensors,  and  fix  the  joint  in  a  characteristic  attitude,  the  same  as 
that  in  the  accidental  and  spontaneous  hysterical  contractures.  By 
similar  means  it  can  be  caused  to  subside.  Charcot  denominated  this 
state  the  diathe^iH  of  contracture. 

Mental  Stigmata. — The  mental  stigmata  of  hysteria  consist  in  a 
belittlemcnt  of  memory  and  of  will-power.  The  amnesia  is  sometimes 
due  to  the  lack  of  mental  concentration, — itself  the  outcome  of  the  en- 
feeblement  of  volition, — and  the  loss  of  will-power  is  also  frequently  mani- 
fest cxl  in  the  impulsive  acts  and  general  want  of  self-control. 

1.  Amnemi, — The  forgetfulness  of  liysterics  accounts  frecpiently  for 
their  uncertain  and  contradictory  stiitements,  and  has  often  unjustly  laid 
them  open  to  charges  of  deceit.  In  some  instances  the  memory  loss  is 
HyMcnidthcdy — that  is,  it  embraces  a  certain  group  of  related  facts  jwrtain- 
ing  to  some  person  or  event,  while  other  contemporaneous  incidents  are 
recalled.  In  the  same  way  a  grouj)  of  motor  images  may  disapi)ear, — 
such,  for  instance,  as  those  for  walking  or  writing  or  for  articulate  s|)eech, 
— and  astasia,  agraphia,  and  motor  aphasia  result.  In  this  way  the  recol- 
lection of  a  certain  person  may  completely  drop  out  of  their  minds,  or 
they  may  lose  all  the  words  of  an  acquired  language.  In  other  cases 
the  memory  loss  may  be  hadixed ;  that  is  to  ^ay,  it  embraces  a  given 
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period  of  time.  Frequently  after  a  convulsive  attack,  sometimes  in 
traumatic  cases  after  the  initial  accident,  there  is  a  loss  of  memory  for  a 
variable  period  of  time  antecedent  to  the  incident  in  question,  or  for  a 
period  both  before  and  after  the  mental  disturbance.  Rare  instances  are 
recorded  in  which  the  amnesia  has  been  total  and  complete  for  all  acqui- 
sitions up  to  or  during  a  certain  period  of  life.  Such  patients  begin 
again  to  speak  and  learn  as  children.  In  some  cases  acts  and  impressions 
are  forgotten  immediately.  A  book  or  a  short  story  may  be  read  re- 
peatedly with  full  interest  and  appreciation,  but  is  at  once  forgotten. 
In  all  marked  cases  of  hysteria  there  is  some  blurring  of  recent  memories. 

The  amnesias  of  hysteria  are  analogous  to  the  anesthesias,  and,  like 
them,  under  the  action  of  hypnotism  or  in  subconscious  states,  may  be 
demonstrated  to  be  purely  functional.  The  memory  impressions  do 
exist,  and  they  can  be  revived.  Recovered  cases  similarly  regain  the 
faculty  temporarily  lost.  Out  of  localized  amnesias  a  double  personality 
may  arise,  as  under  similar  circumstances  the  hysteric  loses  one  group  of 
memories  and  regains  the  other,  alternating  between  the  two. 

Aboulia  implies  absence  of  will-power.  It  expresses  the  impaired 
volition  of  hysterics,  which  reduces  their  powers  of  mental  concentration 
and  attention,  and  renders  them  vacillating,  impulsive,  and  lacking  in 
determination.  In  some  cases  it  attains  such  prominence  that  they  can 
not  bring  themselves  to  undertake  the  simplest  task,  such  as  dressing  or 
undressing,  and  hesitate  at  the  slightest  obstacle. 

Impre^ionohility  or  suggestibility  is  often  extremely  developed  in 
hysterics,  and  practically  constitutes  a  mental  stigma.  They  are  emo- 
tional and  easily  swayed,  subject  to  the  slightest  influence  and  sensitive 
to  insignificant  impressions.  The  lack  of  \rill-power  renders  them  of 
infirm  and  vacillating  judgment,  so  that  they  often  become  dependent 
upon  others  to  decide  their  slightest  actions.  The  insistent,  underlying, 
fixeil  idea  thus  controls  them  the  more  thoroughly. 

HimiUation, — From  inadequate  knowledge  of  the  disease,  hysterics 
have  been  supposed  to  simulate  for  the  pleasure  of  it,  and  to  deceive 
for  the  satisfaction  derived  from  notoriety.  To  a  \Qry  slight  degree  this 
may  be  true,  but  the  simulation  and  the  deceit  have  their  origin  in 
misconceptions,  in  misconstrued  impression,  or  arise  from  the  failure  of 
impressions  to  reach  the  field  of  consciousness.  Hysterical  young 
wn)nien  are  too  commonly  supposed  to  be  erotic.  This  is  sure  to  be  the 
case  if  in  their  attacks  they  show  emotional  attitudes  or  actions  that 
may  be  so  interpreted.  As  a  matter  of  fact,  they  are  usually  frigid. 
Introspection  and  self-concentration  are  fatal  to  the  grand  passion. 
Ijoeal  anesthesias  or  hyperesthesias  may  completely  destroy  the  genesic 
sense.  It  remains  to  be  said  that  some  hysterics  do  simulate  purposely, 
and  even  cause  wide-spread  and  dangt»rous  lesions  to  maintain  interest 
and  sympathy.  No  fluctuation  of  temperature,  skin  lesion,  or  ulcerative 
process  should  l)e  considered  hysterical  unless  its  fictitious  production 
can  be  absolutely  denied. 

ACCIDENTS  OF  HYSTERIA, 

We  come  now  to  the  more  or  less  transitory  features  of  hvsteria,  the 
accidents,  chief  among  which  are  the  hysterical  attacks.     These  often 
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take  the  form  of  severe,  intense,  and  prolonged  convulsions.  While 
uncommon  in  this  country,  they  are  occasionally  observed  in  the  most 
typical  form.  Ordinarily,  however,  the  attack  is  partial  or  larvated. 
Only  by  an  understanding  of  the  extreme  variety  will  we  be  able  to  esti- 
mate the  simpler  forms,  which  usually  consist  of  isolated  elements  of 
the  typical  grande  attaque  of  Charcot. 

Hysterical  Convulsive  Attacks.  —  The  complete  grand  attacks, 
as  studied  and  described  by  Charcot  and  figured  by  Richer,  are  infre- 
quent, but  in  some  hiregvlar  or  fractional  form  they  occur  in  the  very 
large  majority  of  all  cases  of  hysteria.  Patients  possessing  spasmogenic 
zones  may  usually  be  thrown  into  a  convulsion  by  firm  pressure  on  these 
points,  and  during  the  seizure  similar  pressure  again  commonly  causes  it 
to  subside.  Emotional  disturbances  may  cause  the  attacks  or  they  may 
apparently  come  on  spontaneously. 

The  errand  attack  consists  of  a  premonitory  stage,  followed  by  four 
periods:  (1)  Th^  prodromal  stage  wltxqs  in  different  patients,  but  is 
uniform  for  the  given  case.  Some  patients  are  depressed,  taciturn,  and 
moody ;  others  exhilarated,  restless,  quarrelsome,  and  talkative.  Many 
have  hallucinations  of  sight  or  of  hearing,  referred  in  the  direction  of  the 
anesthetic  side,  and  the  insensitive  areas  may  be  increased.  Usually, 
palpitations  and  vasomotor  storms  are  obser\^ed.  There  may  be  nausea, 
hiccup,  trembling,  and  the  discharge  of  a  large  quantity  of  urine. 
The  aura  follows.  This,  ordinarily,  consists  of  a  painful  feeling  arising 
in  the  lower  part  of  the  abdomen,  and  develops  into  the  sensation  of  a 
rounded  body,  which  mounts  upward,  and,  as  it  reaches  the  neck,  gives 
rise  to  feelings  of  strangulation  or  suffocation — the  globus  hystericus. 
The  face  may  flush,  hissing  is  heard  in  the  ears,  throbbing  is  felt  in  the 
temples,  objects  turn  dark  before  the  eyes,  vertigo  occurs,  and  the 
patient  sinks  down,  or  even  falls  suddenly,  unconscious,  and  the  fit 
begins.  In  many  instances  the  fit  doi\s  not  develop,  and  in  a  moment 
the  patient  is  relieved,  or  the  globus  may  last  for  hours  without  eventu- 
ating in  a  fit.  Sometimes  this  train  of  symptoms  is  incited  by  emotional 
disturbance  arising  from  insignificant  irritation,  or  any  strong  mental 
impression  may  induce  it. 

2.  The  epUeptoid  penod  closely  mimics  the  features  of  an  epileptic 
attack.  There  may  even  be  an  initial  harsh  noise  or  slight  cry.  The 
patient  is  rio:id  ;  the  face  is  pale,  but  pr()m])tly  becomes  red,  and  the  neck 
is  congested  and  swollen.  P^requently  the  tongue  is  protnulcKl  cr  the 
teeth  may  be  ground  together.  Biting  the  tongue  and  involuntary  uri- 
nation are  uncommon,  but  do  occur.  Usuallv  the  convulsion  is  most 
marked  on  the  anesthetic  side  to  which  the  face  is  turned.  The  ton ic  phase 
hists  two  minutes  or  less,  and  is  often  attended  by  slow,  rigid  move- 
ments of  wide  range,  with  notable  extension  of  the  feet  and  supination 
of  the  hands  or  movements  of  eircuniduetion,  unlike  anything  seen  in 
epilepsy.  The  fingers  are  usually  clenched  over  the  thumb,  which  may 
protrude  between  them  ;  the  chest  and  abdomen  are  fixed  and  the  Ixnly 
is  rigid.  This  tonic  phase  is  followed  by  a  clonic  phaae^  in  which  mpid, 
small  oscillations  begin  in  the  rigid  members  and  in  the  face.  The  sus- 
pi^nded  respiration  reappears  in  broken,  arrhythmical  gasps  and  sobs,  the 
chest  and  abdomen  acting  indejxjndently.     Noisy  movements  of  swallow- 
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Fig.  2G!.— TonloplKU,  IbetflDgui  rolling  from  one  ugl*  of  themoulli  W  tbeoUwr  (Blobar), 


Fig.  isa.— fictannitic  reprannUllon  of  the  «!£•  I 


ng,  2Se.— PbtM  ot  rawlullon  (Ridur). 
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ing  and  sonorous  borborygmi  are  frequently  produced.  All  the  clonic 
movements  are  independent  and  illogical.  Tliis  phase  may  last  several 
minutes  and  gradually  subside,  the  patient  falling  into  a  phase  of  resotti- 


Fig.  257.— Phase  of  resolution,  retainiDg  partial  contractures  (Richer). 


Fig.  258.— Posterior  arc  de  cercle  (Richer). 


Fig.  2.')9.— Anterior  arc  de  cerclo  (Kiiobloch). 


Fig.  200.— Lateral  arc  do  corelc  (HichtT), 


tion,  ill  which  some  ritri<lity  may,  however,  persist.      Stertor  and  froth- 
lu^  siilivii  may  iipjK^ar,  and  sometimes  general  twitehings  or  sharp  s|)asms 
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may  still  agitate  the  patient  at  intervalg.     The  pupil  may  not  respond 
to  light. 

3,  The  Period  of  Clownism. — After  the  phase  of  resolution  of  the 
epileptoid  period  has  lasted  a  short  time,  the  second  period  develops.  It 
is  made  up  of  two  phases, — (a)  a  pliase  of  contortions,  or  illc^cal  atti- 
tudes, and  (I))  a  phase  of  wide-ranged,  or  graixd,  vurcementa.  The  con- 
tortions of  the  first  phase  are  usually  steadily  maintained  for  several 
minutes,  thereby  varying  essentially  from  the  grand  movements  of  the 


— ZoSpdi  (Blchtr). 


Fig.  Mt.— Delirium  of  tlia  lounh  period  (Ridwr). 


second  phase,  which  are  repeated  with  more  or  loss  rapidity.  One  of 
the  must  common  and  cliaracf eristic  contortions  is  an  cxa^erated  opis- 
thotonos, or  (lie  tie  cerck.  This  may  also  be  executed  forward  or  later- 
allv.  To  those  contortions  sucGee<l  alternate  flexions  and  extensions  of 
the  tmiik  or  of  the  limbs,  or  rotations  of  the  head.  This  phase  is 
att<'nded  iLsually  by  violent  outcries,  and,  in  evicient  fear  or  rago,  tlie 
patients  tear  their  garments,  grimace  in  a  horrible  manner,  and  put 
forth  au  astoiuiding  amount  of  strength  against  those  trying  to  control 
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them.  In  this  phase  they  often  bite,  scratch,  and  strike  at  their  at- 
tendants, apparently  under  the  domination  of  the  hallucinations  of  a 
fixed  dream  or  delusional  storm. 

4.  Period  of  Passional  Attitudes. — ^The  third  period  is  the  gradual 
outgrowth  and  logical  continuation  of  the  second.  The  patient  drama- 
tizes in  pantomime  the  acts  of  the  dream  that  embraces  circumstances  of 
the  past  life,  or  perhaps  the  incidents  connected  with  the  origin  of  the 
hysterical  condition.  Terror,  love,  gaiety,  rage,  eroticism,  singly  or  by 
turn,  animate  the  features  and  compel  the  attending  attitudes  and 
gestures.  The  acts,  emotions,  and  attitudes  of  one  attack  are  usually  re- 
peated with  fidelity  at  each  succeeding  crisis  by  a  given  case.  If 
one  knows  the  nature  of  the  dream,  it  is  easy  to  anticipate  its  manifes- 
tation. 

5.  The  period  of  delirium  is  a  prolongation  of  the  dream  state  of 
the  third  period.  It  still  pursues  and  dominates  the  patient,  who  now 
talks  in  the  delirium  and  verbally  expresses  his  hallucinations,  which 
usually  have  to  do  with  disagreeable  sights,  animals,  and  acts.  The 
panorama,  in  which  red  often  predominates,  unrolls  from  the  anesthetic 
side.  The  passional  attitudes  may  be  occasionally  repeated.  The 
delirium  may  be  gay,  furious,  sad,  or  obscene,  and  the  language  and 
actions  correspond.  After  a  varying  time  the  hallucinations  fade,  sad 
memories  may  recur,  with  sobs  and  tears,  and  suddenly,  or  after  a  few 
moments'  silence,  the  patient  arouses,  a  little  fatigued,  and  at  once  fully 
recovers  his  former  conscious  state. 

The  duration  of  a  grand  attack  is  variable,  but  on  an  average  requires 
from  fifteen  minutes  to  half  an  hour.  The  prodromal  stage  and  the 
fourth  period  may  be  very  long.  The  epileptoid  period  rarely  exceeds 
three  minutes ;  the  second  period  ordinarily  lasts  five  to  ten  minutes ; 
the  third  is  still  longer.  In  some  instances  one  attack  follows  another 
without  appreciable  interval,  or  some  feature  of  the  attack,  as  the  stupor 
of  the  first  period  or  the  delirium  of  the  fourth,  may  be  prolongetl  for 
hours  and  days,  constituting  a  sicdm  hystericus.  The  following  table 
may  serve  to  systematize  the  features  of  the  grand  attacks  : 


Premonitory  stiige.  |  Prodromes. 


'  Mental  disorders  and  halIucinatioD& 
Functional  organic  dis<^>rders. 
Motor  and  sensorj^  disorders. 

I  Aura,  globus. 

{Onset. 
Tonic  phase.    Slow  movements  and  tetanic  rigidity. 
Clonic  pluise.     Small,  <,uick  movemenUi. 
Phase  of  resolution.  -(    8oi>or,  stertor. 

T)    •    1    /•    1        •  f  Phaise  of  contortions,  arc  de  cercle. 

Ferioa  ot  clownism.  i   i>i  r  i  *        i 

(  Pliase  ot  large  movements,  salaams. 

Passional  period.  {  Passional  attitudes  and  actions. 

Period  of  delirium.  {  Delirium,  hallucinations,  zoopsia. 

Modified  or  Partial  Attacks. — The  typical  j^i-and  attack  may  be 
infinitely  inmlified.  It  niav  he  intensiHeil  or  reductni  in  severity,  but, 
what  is  ot"  more  importance,  it  may  be  disaggregated,  and  almost  any 
feature  of  it  may  occur  alone  as  a  partial  attack.     These  partial  attacks 
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may  also  be  indefinitely  prolonged  in  a  condition  of  status.     Some  of 
the  most  commonly  encountered  ones  follow : 

Vertiginous  Attacks. — ^The  premonitory  vertigo,  obscuration  of  vision, 
ringing  in  the  ears,  and  sinking  feeling  may  recur  repeatedly,  without 
other  features  of  the  attack. 

Globus  attacks  are  among  the  most  common  of  the  larvated  seizures. 
The  patient  suddenly  feels  the  discomfort  at  the  throat,  or  it  may  slowly 
appear,  and  only  disappear  after  a  considerable  period. 

Epileptoid  Attacks. — ^The  attack  may  cease  with  the  phase  of  resolu- 
tion belonging  to  the  first  period,  or,  recurring  at  this  point,  strongly 
simulate  the  epileptic  status.  The  differential  diagnosis  is  often  ex- 
tremely difficult,  the  more  so  as  epilepsy  may  affect  a  hysterical  subject, 
and  convulsive  manifestations  of  both  neuroses  may  alternate. 

Tetanic  Attacks. — ^The  seizure  may  be  limited  t<^  the  first  phase  of 
the  second  period.  The  arc  de  cerde  suddenly  appears,  and  may  per- 
sistently endure,  or  to  it  may  be  added  the  clownism,  with  wide  move- 
ments, giving,  for  instance,  salaam  attacks.  Rage,  joy,  and  other  emo- 
tions may  then  modify  the  movements  and  the  attitudes,  and  demoniacal 
or  maniacal  attacks  are  presented,  in  which  the  patient  may  be  extremely 
wild  and  unmanageable. 

Attacks  of  ecstacy  are  manifestations  of  the  passional  attributes  of 
the  third  period.  With  or  without  premonition  or  aura,  the  patient 
suddenly  becomes  motionless,  and  the  face  expresses  astonishment,  admi- 
ration, adoration,  or  stupor.     Cataleptic  features  are  often  added. 

i^ncopal  Attacks. — After  an  aura  or  some  feeling  of  discomfort  the 
patient  relaxes  and  becomes  inert  and  apparently  unconscious.  The 
hands  may  be  clenched  or  a  tremor  of  the  eyelids  may  indicate  the 
spasmodic  state.  Respiration  slows,  the  face  may  be  pale  or  slightly 
flushed,  but  the  pulse  is  unaffected.  This  attack  may  be  prolonged  into 
the  sleep  attack. 

Attacks  of  Sleep. — This  lethargic  or  trance-like  condition  may  follow 
several  ordinary  attacks,  or  some  emotional  storm  may  induce  it.  Its 
onset  may  be  gradual,  or  sudden  and  aix)plectic.  The  appearance  is 
one  of  natural  sleep,  but  careful  search  will  often  detect  slight  contrac- 
tures, as  in  the  eyelids,  which  do  not  easily  yield  to  the  finger,  in  the 
ocular  squint,  or  the  position  of  the  hands  and  feet.  Frequently  there 
is  a  marked  tendency  to  catalepsy,  and  the  limbs  retain  any  position  pas- 
sively given  them.  The  pupils  are  sensitive  to  light,  and,  though  gen- 
eral sensation  seems  abolished,  it  is  only  masked,  as  such  patients  fre- 
quently report  all  that  has  occurred  during  the  sleep.  The  pulse-rate, 
ordinarily  normal,  may  be  diminished  or  increased.  The  respiration  is 
usually  shallow  and  reduced  in  frequency.  The  temperature  may  be 
normal,  subnormal,  or  slightly  elevated.  Such  attacks  may  last  minutes, 
hours,  or  months,  and  terminate  commonly  by  a  convulsive  attack,  by 
laughter  or  teiirs,  or  a  few  delirious  words. 

Somnambulic  Attacks. — Some  patients,  under  a  sudden  impulsion, 
start  on  long  flights  or  make  considerable  journeys,  in  which  they  may 
travel  great  distances  and  consume  many  days*  Finally,  they  come  to 
themselves  in  great  surprise  at  being  from  home,  and  may  have  no  rec- 
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ollection  of  the  intervening  events.  In  a  succeeding  attack  they  may 
recall  everything  that  transpired  in  the  first,  and,  by  a  repetition  of  such 
protracted  attacks,  build  up  a  double  existence  or  personality,  or  the 
morbid  state  may  eventually  completely  displace  the  normal  one.  In 
lessened  degree  automatism  and  somnambulic  attacks  of  short  duration 
are  not  uncommon  in  hysteria. 

Motor  Accidents. — Paralyses  and  Contractures. — Both  the 
paralyses  and  contractures  of  hysteria  are  foreshadowed  by  the  stig- 
mata of  amyasthenia  and  the  diathesis  of  contracture,  of  which  they 
may  be  considered  temporary  exacerbations.  They  are  frequently 
combined  in  a  given  patient,  and  even  in  a  given  limb.  They  may 
follow  :  (1)  Convulsive  attacks  ;  (2)  mental  impressions  or  shocks  ;  (3) 
traumatism ;  and  (4)  various  morbid  states.  It  happens  that  after  a 
convulsive  attack  a  hcmiplegic,  paraplegic,  or  monoplegic  palsy  super- 
venes and  tends  to  persist  for  a  considerable  time.  The  other  in- 
citing causes  mentioned  act  with  less  rapidity,  and  there  is  usually, 
even  in  traumatic  cases,  an  intervening  period  of  freedom  from  motor 
difficulties, — a  period  of  meditation,  as  Charcot  denominated  it,  or 
of  autosuggestion, — lasting  a  few  hours  or  several  days.  In  addition,  it 
is  to  be  noted  that  there  is  no  necessary  relation  between  the  severity  of 
the  physical  exciting  cause  and  the  extent  or  completeness  of  the  paralysis 
and  contractures.     They  are  relative,  however,  to  the  mental  shock. 

Paralyses  of  hystana  are  commonly  marked  by  a  sudden  emotional 
onset,  or  they  may  gradually  develop  after  some  such  moral  storm. 
Rarely  do  they  abolish  every  movement  in  a  limb,  and  close  obser- 
vation will  usually  detect  slight  evidences  of  voluntary  or  automatic 
motility.  The  antagonistic  muscle-groups  are  equally  affected  and 
the  limb  is  quite  limp.  There  are  vasomotor  and  trophic  disorders 
in  very  exceptional  instances  only.  The  local  temperature  may  be 
slightly  reduced,  and  edema  be  encountered.  Electrical  and  tendon 
resjKjn.se.s  arc  normal.  There  may  be  superficial  or  deep  anesthesia  or 
hyperesthesia.  Variations  of  the  extent  and  intensity  of  the  paralysis 
follow  various  influences  or  occur  spontaneously.  Ordinarily,  hysterical 
palsies  terminate  in  e()m]>lete  recovery,  but  may  last  days  or  years.  In 
some  instances  they  are  succeeded  by  contractures,  or  jialsyand  contrac- 
tures alternate.  In  rare  instances  the  piiralysis  is  clearly  ideational,  in 
that  it  occurs  only  tor  certain  groups  of  voluntary  movements,. such  as 
those  of  writing  or  walking. 

Jfj/sfrrii'fif  ronfrftcturr.^  present  loss  of  power,  with  persistent  invol- 
untary ri<j:i<litv,  without  modification  of  the  electrical  or  tendon  re- 
spouses.  It  is  a  rij^iil  palsy.  The  af!eeted  limb  is  more  or  less  rigid, 
the  museles  are  tense  and  firm,  and  the  contractures  jiersist  during  sleep, 
but  yield  completely  duriujr  general  anesthesia.  Trophie  disoixlers  are 
rare,  except  in  (miscs  of  several  years'  standi u<r,  when  tiie  nuiscles  may 
be  ehau<;ed  by  actual  fibrosis  and  permanent  surgical  deformities  result. 
Ordinarily,  there  is  superficial  or  deep  anesthesia,  or  su])erficial  sensi- 
tiveness. In  slight  cases  the  contractures  may  subside  during  sleep. 
Ilare  cases  present  ex(juisite  sensitiveness  and  severe  ])aroxysms  of  pain. 
Commonly  tiie  onset  and   termination  are  abrupt,  but  may  be  gnidual. 
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Contractiires,  once  developed,  show  a  tendency  to  protracted  duration. 
They  impress  characteristic  attitudes  u[H>n  the  limbs.  The  arm  is  usually 
adducted ;  tlic  elbov  wrist,  and  fingers  forcibly  flexed.  The  hand, 
when  alone  affected,  may  be  flexed  into  a  fist,  with  thumb  under  or  be- 
tween the  fingers,  or  the  hand  may  be  extended  or  held  in  the  writing 
position.  The  lower  extremity  is  commonly  extended  in  all  its  joints. 
Karely,  the  foot  is  dorsally  flexed.  The  muscles  of  the  trunk  are 
not  infrequently  contractured,  causing  deviations  of  the  spinal  column 
mimicking  scoliosis  and  anterior  and  posterior  curvatures.  The  toea 
may  be  extended  or  flexed.  Many  of  these  attitudes  are  transiently 
represented  in  tlie  hysterical  attacks,  as  shown  in  the  figures  on  pages 
615  and  616,  and  in  some  sense  hysterical  contractures  or  palsies  may 
be  considered  prolonged  localized  attacks,  or  as  a  hysterical  status  of 
fractional  extent. 

Some  of  the  more  common  varieties  of  hysterical  motor  accidents 
follow. 

Hysterical  hemiplegia  affects  either  side  with  about  equal  frequency. 


^ 


,T5 


Elg.  MS.— Hmtarlcil  oonlniclun  lu  ruol  ud  leg. 


Ernest  Jones  '  in  a  tabulation  of  277  cases  found  it  approximately  55  times 
on  the  right  to  45  times  on  the  left  side.  The  distal  portions  of  the  limbs 
are  most  affected.  Instead  of  walking  with  the  rigidity  of  organic  hemi- 
plegia, the  foot  and  leg  are  limply  dragged  along  the  ground,  the  advance 
being  made  by  the  sound  side.  Ordinarily,  there  is  anesthesia  of  similar 
hemilateral  extent  or  other  sensory  stigmata  on  the  same  or  opposite  side. 
Commonly  the  face  escapes,  and,  when  affected,  the  lower  half  is  most  im- 
plicated. Almost  invariably  limited  contractures  will  at  the  same  time 
l>e  found,  or  they  may  predominate  over  the  flaccidity  or  alternate  with  it. 

Hyatfrictd  monoplegian  may  be  single  or  multiple.  Their  distribution 
may  be  unilateral  or  crossed,  Tlie  face  and  limb  on  the  same  or  op- 
posite sides,  or  both  lower  limbs,  or  all  four  limbs  may  be  affect^. 
Usually  the  paralytic  member  is  not  affected  in  its  totality,  and  presents 
an  aiK'stlicsia  of  greater  extent  than  the  jmralysis  and  of  cliaracteristic 
gi'omi'trio  outline.  The  pampl^tc  variety  may  disturb  the  urinary  con- 
tnil,  mainly  through  the  anesthesia  of  the  mucous  surfaces. 

The/'fiv  may  be  affected  either  by  paralysis  or  contracture.  In  the 
]Kirilyli(5  variety  the  up|)er  portion  of  the  face  usually  escapes,  as  in 
brain-lesions,  tn  the  spasmodic  variety  the  lips  and  tongue  are  most 
'  "Rev.  Neurolog.,"  March  15,  1908. 
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affected,  and  an  appearance  of  palsy  on  the  opposite  side  is  induced  as 
the  contracture  drags  the  mouth  to  its  own  side.  The  spasm  in  the 
face  and  tongue  is  exaggerated  by  having  the  mouth  opened  and  the 
tongue  protruded. 

Torticollis  may  be  due  to  contraction  or  to  paralysis,  and  the  vicious 
position  of  the  head  corresponds.  Contractures  may  be  confined  to  the 
eyelids,  giving  a  false  ap^iearance  of  unilateral  or  bilateral  ptosis.  The 
rigidity  and  resistance  of  the  eyelids  and  the  depressed  eyebrows  dis- 
tinguish it  from  paralysis  of  the  levator,  in  which  the  eyelids  are 
relaxed  and  the  eyebrow  elevated. 

Contractures  and  paralyses  of  the  ocular  muscles  are  seldom  seen,  but 
do  occur.  Convergent  strabismus  may  appear.  Conjoined  movements 
may  be  impossible  upon  voluntary  effort,  but  take  place  inadvertently. 
Divergent  squint,  palsy,  or  contracture  of  a  single  rectus  or  oblique 
are  not  seen  in  hysteria.  Pupillary  stasis  is  not  an  extreme  rarity. 
Karplus  ^  contends  that  in  the  majority  of  cases  during  hysterical 
attacks  the  pupil  does  not  respond  to  light,  and  that  this  may  also  be 
the  case  in  minor  attacks. 

Hysterical  coxalgia  may  present  all  the  attitudes  of  organic  hip- 
disease,  though  abduction,  outward  rotation,  and  apparent  lengthening 
are  rare.  The  apparent  deformity  subsides  under  anesthesia,  and  the 
joint  is  found  free  and  smooth.  The  joint  also  is  not  sensitive  to 
percussion  over  the  trochanter,  or  from  the  knee.  Commonly  there  is 
an  area  of  cutaneous  sensitiveness,  which  is  bounded  by  the  iliac  crest 
and  Poupart's  ligament  above  and  a  horizontal  line  below  the  trochanter. 
This  may  also  be  hysterogenic.  Hysterical  edema  may  mimic  the  local 
swelling  and  redness  of  actual  disease,  and,  indeed,  hysterical  signs  may 
be  added  to  the  true  malady. 

Astasia  abasia  is  a  hvsterical  condition  characterized  bv  abolition 
or  disturbance  of  the  coordinate  movements  for  walking  and  standing 
In  bed  or  on  a  chair  the  {Kitient  may  show  full  coordinate  control  of  the 
legs,  but  may  be  unable  to  stand  unsupported,  or,  if  able  to  stand,  is 
unable  to  walk.  Some  such  eases,  while  unable  to  walk,  can  run,  leap, 
hop,  or  eliinl)  with  ease.  The  difficulty  is  due,  as  already  indicated,  to  a 
svstematizeil  amnesia. 

Hysterical  rhythmical  spasms  affect  the  limbs,  face,  or  neck, 
causint;  movements,  the  same  as  those  puriK>sely  executed  in  health,  but 
steadily  repeated  with  eonsidenible  force.  They  occur  in  attacks  lasting 
from  a  few  minutes  or  a  few  hours  to  several  davs.  Tliev  cease  durinir 
sleep,  and  apparently  consist  of  a  fractional  part  of  a  major  attack. 
Among  such  rhythmical  attacks  may  he  named  the  noddiiuj  npasin,  in 
which  the  head  is  niKldeil  or  shaken  or  rotateil  involuntarily,  and  so 
forcibly  that  it  is  impossible  to  cheek  it  by  manual  strength.  The 
choreic  fhtmr  or  xaltatorij  chorea j  which  played  so  important  a  part 
in  medieval  epidemics,  is  of  tliis  nature.  Some  patients  move  the  arms- 
as  if  \\A\\\r  a  hammer  or  other  implement,  and  in  genenil  the  rhyth- 
mical spasms  show  the  dominance  of  a  fixed  idea.  In  a  similar  way 
the  diaphragm  may  be  affected,  causing  a  peculiar,  hoarse,  barking  cough., 
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Sneezing  or  grunting  may  be  repeated  in  more  or  less  prolonged  attacks. 
In  very  rare  instances  the  movements  may  closely  simulate  the  incoor- 
dinate, involuntary,  arrhythmical  action  of  Sydenham's  chorea. 

Hysterical  tremors  are  of  great  interest,  and  often  present  very 
difficult  diagnostic  problems.  In  hysteria,  and  as  an  accident  of 
hysteria,  we  may  encounter  all  varieties  of  tremor,  not  excepting  the 
intentional  form  that  is  so  striking  a  feature  of  insular  sclerosis. 
Hysterical  tremors  may  be  localized  or  generalized,  fine  or  coarse,  rapid 
or  slow,  intermittent  or  persistent,  and  may  last  for  months  and  years. 
The  tremor  of  Graves'  disease,  of  paralysis  agitans,  of  senility,  and  of 
metallic  poisonings  may  be  exactly  counterfeited  by  hysteria.  In  some 
cases  the  tremor  comes  on  in  spells  or  attacks,  in  some  instances  it  is 
limited  to  the  anesthetic  side  or  to  an  insensitive  member,  and  in  gen- 
eral its  exact  relation  depends  upon  the  escort  of  hysterical  stigmata. 
The  combination  of  hysteria  with  the  organic  diseases  which  are  marked 
by  tremor  is  very  common.  This  is  especially  true  of  multiple  sclerosis 
and  the  metallic  poisonings.     Charcot  gave  the  following  classification  : 

Hysterical  Tremors. 

1.  Oscillating  tremorsf  [  Imitate  paralysis  agi- 
three  to  six  per  -j  tans  or  senile  trem- 
seoond.  (      bling. 


A.{ 


Tremors,  not  increased  by 
voluntary  movements. 


2.  Vibrating  tremors,      j   ;    ^^  q        ,  ^ 
eight    to    nine    or  <  ■^"***^*^  vix«T«3    ^AMo 

more  per  second.       ^      ®^^* 


B. 


Tremors,  occurring  at  rest 
or  not,  provoked  or  ex- 
aggerated   by  voluntary  /  3.  Intention  tremors,  r  Imitate  insular  scle- 
movements  which  do  not  J       five  to    seven    per  J      rosis  or   mercurial 
accelerate  their  rapidity,  (      second.  (      tremor, 

but  augment  their  am- 
plitude. 


Hysterical  tics  may  be  considered  as  fractional  rhythmic  spasms, 
occurring  with  more  or  less  irregularity.  Like  tics  in  general,  they 
have  a  purjx)sive  character,  and  are  the  expression  of  a  fixed  though 
usually  subconscious  idea.  Winking,  grimacing,  shrugging,  sniffing, 
coughing,  movements  of  the  hands,  jerking  of  the  legs,  which  may 
cause  jumping,  etc.,  are  encountered. 

Sensory  Accidents. — ^Painftil  Accidents. — Owing  to  their  more 
insistent  nature  the  sensorj'  accidents  of  hysteria  are  nearly  all  of  a  pain- 
ful character.  Sudden  amblyopia  and  deafness  have  already  been  men- 
tioned among  the  stigmata,  but  may  appear  transiently  as  accidents. 

Hysterical  ceplialaigia  may  be  deep-seated  or  superficial,  in  which  case 
it  is  marked  by  a  hyperesthetic  zone.  In  rare  instances  it  is  most  pro- 
nounced in  the  eyeball.  It  is  likely  to  occur  in  periodic  attacks,  es- 
pecially toward  night,  may  be  attended  by  vomiting  and  prostration, 
and  is  sometimes  intense.  It  may  be  confounded  with  luetic  headache, 
migraine,  the  pain  of  cerebral  tumor,  even  with  that  of  meningitis. 

Hysterical  pseudomeningitis   is   occasionally   encountered   and   may 
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deceive  the  elect.  It  may  present  malaise,  loss  of  appetite,  pains  in  the 
head,  increasing  to  an  insupportable  intensity  and  leading  to  delirium. 
Vomiting,  rigidity  of  the  neck  and  extremities,  fever,  vasomotor  streaks, 
and  convergent  squint  may  be  added.  Only  a  history  of  antecedent 
hysteria,  an  active  pupil,  a  regular  pulse,  an  absence  of  the  dissociation 
between  temperature,  pulse,  and  respiration,  and  the  presence  of  hys- 
terical stigmata  will  enable  a  diagnosis  if  spinal  puncture  gives  negative 
results. 

Spinal  irrilabilUy  and  tenderness  are  frequent,  and  sometimes  consti- 
tute the  dominant  symptoms.  The  sensitiveness  is  exquisite,  and  may 
be  localized  over  a  few  vertebrae,  simulating  Pott's  disease,  or  extend 
the  length  of  the  spine.  In  many  instances  it  is  especially  severe  over 
the  coccyx.  The  lightest  touch,  even  the  contact  of  the  clothing,  may 
be  painful,  and  the  patient  can  neither  lean  back  in  chairs  nor  lie  on  the 
back.  Usually,  if  the  patient's  attention  can  be  completely  distracted, 
the  sensitive  zone  is  found  tolerant  even  of  vigorous,  deep  pressure.  It 
is  analogous  to  the  hysterical  hyperesthetic  joints  and  localized  hyper- 
esthesias. 

Visceral  neuralgias  are  often  marked  by  superimposed  hyperesthetic 
stigmata,  and  may  give  rise  to  the  suspicion  of  gastric  or  intestinal  ulcer 
or  malignant  disease,  or  ape  the  crises  of  tabes. 

Hysterical  angina  pectoris  may  exactly  trace  the  features  of  steno- 
cardiac  attacks.  In  some  cases  it  may  attend  an  actual  organic  lesion, 
but  usually  there  is  no  evidence  of  cardiac  disease,  and  hysterical 
hyperesthesia  in  the  precordial  region  is  present.  Such  attacks  are 
likely  to  occur  in  the  night,  and  may  have  their  starting-point  in  a  dream. 
Often  they  are  preceded  or  followed  by  emotional  disturbance  of  a 
hysterical  sort.  Generally,  the  attacks  are  of  short  duration,  but  may 
persist  for  several  days  in  a  sort  of  status.  The  prognosis  is  not  entirely 
favorable,  in  view  of  the  fact  that  it  is  impossible  to  absolutely  exclude 
an  organic  condition  during  life. 

Visceral  Accidents. — ^Respiratory  Apparatus. — Associated  with 
laryntreal  paralysis  and  anesthesia,  aphonia  is  encountered.  It  usually 
appears  suddenly.  The  patient  may  whisper  or  execute  low  tones. 
Sonorous  cou«::h  generally,  and  sometimes  singing,  may  remain  unim- 
paireil,  showinji:  the  ideational  disturbance  of  vm*alization  and  the 
systematized  defect.  Such  {Kitients  may  talk  in  their  sleep  with  a  voice 
of  normal  qualities.  The  laryngoscope  may  show  the  vocal  bands 
unduly  sepanited  or  approximated.  Midlwi  is  more  clearly  a  cerebral 
defect,  a  systematized  motor-speech  amnesia.  It  may  or  may  not  be 
attended  by  aphonia.  In  rare  instances  (igraphia  has  been  pres<Mit,  but 
onlinarily  the  patient  writes,  gi^stures,  and  oth(»rwise  reiulily  expresses 
ideas.  The  mouth  parts  usually  are  entirely  mobih^  and  frcH?,  but 
sometimes  the  ton<i:ue  is  contractured  and  can  not  be  protruded. 
Ilvstericiil  stammering  has  also  been  recorded.  Mirror  speech  is  s<^)me- 
times  liysterical.  The  {Kitient  enunciates  words  backward.  Repeated 
more  or  less  rhythmic  c/'/<w,  .sofe,  harlcsy  hiertips^  sneezing,  laughter^ 
grnntsy  and  various  noises  are  met  with,  of  which  the  ty{)e  is  the 
hysterical  coiKjh.  They  are  often  attended  by  sensations  of  a  foreign 
body  in  the  nasal  chambers  or  pharynx,  and  appear  usually  in  attacks 
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occurring  at  various  intervals,  and  presenting  a  variable  duration.  They 
cease  during  sleep.  The  cough  is  very  frequent  in  hysterics  of  pubes- 
cent age,  and  may  appear  as  the  sole  manifestation  of  the  disease.  A 
mental,  moral,  or  physical  shock  may  induce  it,  or  abnormal  conditions 
in  the  nasopharynx  may  be  the  starting-point  Acute  inflammation  or 
adenoids  should  be  suspected. 

Hysterical  dyspnea  may  be  (1)  of  sudden  onset,  due  to  laryngeal 
spasm  ;  (2)  it  may  result  from  contracture  or  paralysis  of  the  diaphragm, 
and  (3)  it  may  consist  of  an  extremely  rapid  breathing,  reaching  60  or 
100  respirations  a  minute.  The  laryngeal  spasm  is  a  rare  accident,  but  is 
very  alarming  when  it  does  occur,  and  has  resulted  fatally.  Ordinarily, 
relaxation  occurs  when  a  certain  degree  of  apnea  has  been  reached.  In 
the  form  marked  by  rapid  respiration  there  may  be  no  discomfort  or 
effort,  and  the  pulse  is  usually  normal  in  rate  and  character. 

Pulmonary  congestion  and  hemoptysis  are  not  very  rare.  Usually 
there  is  dulness  at  the  apex,  which  may  strongly  suggest  phthisis,  but 
lacks  the  cachexia  and  temperature,  and  the  sputum  is  free  from  bacilli. 

Dierestive  Apparatus. — Hysterical  anorexia  sometimes  reduces  the 
patient  to  the  lowest  level  of  inanition.  Patients  reach  such  a  degree 
of  emaciation  ^hat  they  are  practically  living  skeletons,  and  life  is  all 
but  extinct.  A  fatal  termination  is  quite  possible.  The  origin  of  this 
state  is  in  some  fixed  idea  of  suicide  or  of  expiation.  It  may  even 
arise  from  some  trivial  fear,  as  of  growing  too  fat.  In  some  instances 
an  esophageal  spasm  causing  dysphagia  leads  to  the  refusal  of  food,  or 
it  may  follow  vomiting.  Hysterical  vomiting  occurs  in  attacks  which 
may  last  days,  weeks,  and  months.  Food  is  simply  regurgitated  or 
violently  expelled  after  a  short  stay  in  the  stomach.  Even  fecal  vomit- 
ing has  been  observed.^  Sometimes  there  is  anuria,  and  the  gastric 
ejecta  will  be  found  to  contain  a  corresponding  amount  of  urea.  The 
amount  of  vomiting  and  urinary  excretion  often  alternate  in  close  rela- 
tion. In  another  form  the  esophageal  spasm  is  temporary  or  more  or 
less  prolonged  in  the  form  of  globus.  Tympanites  may  appear  in  asso- 
ciation with  contracture  of  the  abdominal  muscles,  and  cause  a  phantom 
tumor,  or,  if  attended  by  hyperesthesia,  the  appearances  ^u^gest  peritonitis. 
Intestinal  spasms  are  of  frequent  occurrence  in  hysteria,  and  may  even 
produce  prolonged  obstipation  by  an  anorectal  contracture ,  which  is  often 
attended  by  severe  {min  and  great  sensitiveness.  It  may  be  mistaken 
for  rectal  stricture. 

Urinary  Apparatus. — In  addition  to  the  anuria  and  partial  sup- 
pression of  the  urine  attending  or  alternating  with  hysterical  vomiting, 
and  the  discharge  of  large  quantities  of  limpid  urine  of  low  specific 
gravity  in  the  pnxlromal  period  of  the  attacks,  or  after  any  of  the  acci- 
dental crises  of  hysteria,  the  amount  and  relative  proportion  of  some  of 
the  urinar>'  constituents  may  be  greatly  modified.  Tourette  and  Catheli- 
neau  found  that  the  urine  of  hysterics  in  the  interparoxistic  periods  of 
their  disease  was  practically  normal.  Hysterical  storms  or  temporary 
accidental  crises,  such  as  convulsive  attacks  and  the  various  forms  of 
hysterical  status,  like  rhythmical  spasms,  delirium,  or  trance,  presented 
a  marked  change  in  the  urinary  excretion.     There   is  (1)  a  notable 
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diminution  in  the  fixed  residne ;  (2)  the  urea  is  reduced  about  one- 
third;  (3)  the  phosphates  are  decreased  about  one-half  of  the  normal 
output  for  twenty-four  hours.  Upon  examination  they  found  (4)  that 
the  normal  proportion  of  the  alkaline  to  the  earthy  ph<»phate8  was 
altered.  Ordinarily,  it  is  in  tlie  ratio  of  alkaline  3  to  earthy  1,  but 
immediately  after  or  during  such  attacks  they  become  about  equal.  It 
is  necessary  to  secure  a  twenty-four-hour  collection  on  which  to  base 
such  estimates,  and  it  should  embrace  the  period  of  tlie  hysterical  storm. 
Further,  (5)  in  status  lasting  several  days  they  obser\-ed  that  the  dimi- 
nution of  urea  lessened  toward  the  end  of  the  attack,  and  as  it  reached 
the  normal  amount  the  status  yielded.  Although  any  of  the  points 
may  be  presented  in  other  than  hysterical  conditions  and  even  in 
epilepsy,  the  combination  of  the  first  four  may  be  taken  as  very  charac- 
teristic.    Many  hysterics  are  troubled  with  frequent  urination,  which  is 
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especially  aj^^ravated  if  the  mucous  gurfiices  of  the  genitals  or  of  the 
bladder  are  liyi)erestliotic.  Matliieii  •  and  ItabinF'ki  iiswert  that  p^ilyuria 
is  generally,  if  not  always,  hysterical.  In  yhort,  tliat  diabetes  insipidus 
is  a  hysterical  nianifostatinu. 

HyderimI  fccer  may  be  continuwl,  remittent,  or  internuttent,  and 
usually,  if  not  always,  is  fotuid  in  female  cases.  After  an  interval  of 
a  few  days,  or  ])erha]>s  only  after  many  months,  it  may  disappear  sud- 
denly. The  tem|»f'ratun!  may  attain  a  high  range — 105"  or  106" 
are  not  infre(|iieut,  and  110°  and  higher  have  been  recorded. 
Usually  the  physical  state  shows  no  corresponding  febrile  disturbance, 
but  in  some  inst:mces  the  ttingtie  is  heavily  coateil,  there  is  headache, 
depn.'s?;ion,  sweatJ»,  and  general  phenomena  of  fever.  Emaciation  is 
very  unusual.  Commonly  hysterical  fever  is  unatteudetl  by  other  liys- 
tericjil  accidents,  but  it  may  be  associated  with  pulmonary,  meningeal, 
and  peritoneal  symptoms,  and  lead  to  mistakes.  The  intermittent 
form  may  suggest  malaria.  In  the  diagnosis  of  hysterical  fever  nil  sources 
of  infection  and  hidden  suppuration  must  be  carefully  investigated  and 
simulation  rigidly  excluded. 

Trophic  and  Vasomotor  Accidents. — The  trophic  accidents  of 

'  "  Prog.  m*d.,"  Feb.  IH,  1«'9. 
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hysteria  are  of  recent  recognition.  They  are  few  in  number,  and  are 
but  rarely  encountered  in  severe  degree.  Here  also  simulation  must 
be  excluded.  Babinski  denies  all  these  accidents  to  hysteria  because 
he  cannot  produce  them  by  hypnotism.  On  the  skin,  erythematmu 
or  ve»hular  eniptiong  are  the  most  common  manifestation,  and  the 
vesicular  form  may  go  on  to  ulceration  and  produce  persistent  scars. 
Even  CHUimoim  {/angrene  lias  been  recorded.  Cutaneous  hemorrhages 
in  the  form  of  bloody  sweats  have  followed  severe  emotional  disturb- 
ances. In  some  historical  ca.ses  they  have  given  rise  to  the  stigmata  of 
the  crucifixion  or  been  attributed  to  the  finger-prints  of  the  devil. 
They  are  usually  preceded  by  great  pain  in  the  parts.  Bloody  tears 
and  bloody  discharges  from  the  mamnue  or  from  the  lungs  are  of  a 
similar  nature.  Some  hysterics  show  transitory  periods  of  dermog- 
raphijrin.  Xettrofic  edema,  which  may  be  red,  blue,  or  white,  and  lo<vt 
agphyxioH  similar  in  appearance  to  those  of  Raynaud's  disease,  may 
persist  for  many  days,  and  usually  ap- 
pear in  parts  otherwise  hysterically 
aSected. 

The  hyderical  breaM  is  of  rare  oc- 
currence, but  furnishes  a  source  of 
much  apprehension  and  misapprehen- 
sion. Suddenly,  or  within  a  few  hours, 
one  or  lioth  breasts  enlarge,  and  are 
sensitive,  painful,  and  hot.  The  skin 
may  even  be  reddened.  The  nipple  is 
turffid  and  sometimes  erect  The  glands 
are  firm  to  the  touch,  but  not  edema-     ed«oi«or  iheh«iij,ia»iiiigMie™i  moouu. 

.  1  ii       i_  ■..  •  liiJex.Oii)|Bt  uui  Mflectwl.    Gauze  mai  lo 

tons,  and  the  hypersensitiveness  is  usu-     pmeni  n»ii«  anuag  ioto  piiiu. 
ally  extreme.  The  enlargement  may  last 

Beveral  days  or  several  months,  and,  if  one-sided,  may  lead  to  suspicion 
of  abscess  or  new  growth.  When  bilateral,  the  condition  has  sug- 
gested pregnancy,  especially  as  a  milky  fluid  may  ooze  fnim  the  nipples. 

FlhrotendinoiM  contrtwturcs  in  muscles  the  seat  of  persistent 
hysterical  contractures  have  already  been  noted.  Muscular  atrophy 
has  Itecn  obser\-ed  by  a  number  of  reliable  observers.  It  has  its  seat 
in  the  muscles  of  a  paralytic  or  contractured  member,  and  rapidly 
develops.  Within  a  few  days  the  muscular  masses  may  lose  a  third  or 
a  half  of  their  volume.  The  condition  then  remains  stationary  for  a 
long  time,  and  finally  recovers.  There  is  a  quantitative  loss  in  elec- 
trical excitability  proportionate  to  the  muscular  shrinkage,  but  the 
reaction  of  degeneration  does  not  occur. 

Course. — The  course  of  hysteria  is  essentially  chronic.  Sensory 
stigmata  liave  been  known  to  persist  for  a  lifetime,  although  accidents 
had  long  oea.s(rd  to  occur.  It  should  be  looked  upon  as  a  mental  state 
which  is  likely  to  persist  wlien  once  established,  and  as  constituting  a 
real  disability,  which  may  bo  partial  or  total.  The  various  accidents 
may  occur  transieutly,  repeatedly,  or  persist  for  months  and  years,  and 
must  l)e  individually  considered  in  connection  with  each  case.  Under 
proper  management  hysteria  is  usually  a  manageable  disease.  Many 
case^  ^'t  instimt  relief  under  certain  mental  and  moral  influences. 


:<e  of   Raynaud's  disease,  may 
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Prognosis  in  hysteria  is  clouded  by  the  probability  of  recurrence 
imder  the  action  of  inciting  causes  that  otherwise  might  be  trivial  inci- 
dents. Many  patients  make  substantial  g:ain  and  consider  themselves 
well,  when  an  exhaustive  examination  discovers  numerous  persistent 
stigmata.  These  may  be  considered  subjective  recoveries.  It  is  excep- 
tional for  well-developed  cases  of  hysteria  to  regain  absolute  health. 
Children  and  youths  make  better  recoveries  than  older  subjects.  Major 
hysteria  after  the  age  of  forty  presents  very  poor  prospects  of  complete 
recession.  Many  of  the  accidents  of  hysteria  and  some  of  the  stigmata 
are  capable  of  instant  disappearence,  many  of  the  disabling  features 
are  easily  controlled  and  dissipated,  but  the  fact  remains  that  the  cura- 
bility of  hysteria  has  been  greatly  overstated. 

Diagnosis. — The  diagnosis  of  hysteria  loses  many  difficulties  if  it 
is  clearly  distinguished  from  neurasthenia,  emotional  disturbances,  and 
wilful  deceit  with  which  it  has  been  commonly  confounded.  They  have 
nothing  to  do  with  hysteria  properly  considered,  but  may  complicate  it 
While  hysteria  is  polymorphous,  and  may  mimic  all  other  maladies,  in 
that  very  fact  lies  its  detection.  There  is  in  it  always  an  excessive  or 
paradoxical  element.  No  disease,  when  well  developed,  is  so  distinctly 
marked  and  stigmatized.  The  most  reliable  and  consistent  features  in 
hysteria  are  the  mental  characteristics  and  the  psychic  stigmata. 
Next  in  frequency  and  importance  are  the  sensory  stigmata,  among 
which  the  disturbance  of  the  color-fields  by  contraction  and  inversion 
IS  common.  Anesthesias  in  islets  or  geometrical  outlines  are  practically 
demonstrative  of  hysteria.  The  movability  or  motility  of  anesthetic 
areas  under  various  influences  is  found  in  hysteria  alone.  Among  the 
motor  stigmata  the  contracture  diathesis  and  the  ideational  loss  of  power 
for  systematized  movements,  as  shown  in  astasia  or  agraphia,  while 
strength  is  normal  in  other  respects,  declare  the  hysterical  state. 

Some  hysterical  accidents  are  diagnostic.  The  typical  hysterical 
seizure  should  he  mistaken  for  nothing  else.  In  the  partial  and  much 
more  commonly  encountered  seizures,  attacks  of  ecstasy,  of  sleep,  and 
of  somnambulation  are  ver}'  distinctive.  A  careful  examination  of  the 
palsies  and  contractures,  taken  with  the  ordinarily  associated  and  usu- 
ally superimposed  sensory  stigmatii,  should  disclose  their  hysterical 
nature.  The  rhythmical  spasms  are  the  property  of  hysteria  alone. 
Tlie  tremors  must  be  dwiphered  from  the  context  of  hysterical  mani- 
festiitions  and  confirmeil  by  the  exclusion  of  organic  processes.  The 
same  is  true  of  the  intestinal  accidents.  In  the  condition  of  the  urine 
during  and  after  paroxysmal  manifestations  we  have  a  valuable  index. 
Reiluetion  in  total  solids,  especially  in  urea  and  phosphates,  with  the 
inverted  proportion  of  alkaline  and  earthy  phosphates  is,  perhaps,  only 
found  in  hvstcria. 

Ont^e  the  suspicion  of  hysteria  is  entertained,  a  )>ainstaking  examina- 
tion of  the  patient  should  confirm  or  banish  it.  The  greatest  danger 
arises  from  failing  to  appreciate  the  limitiitions  of  hysteria  and  allowing 
its  presence  to  interru)>t  careful  search  for  organic  disease  of  which  it 
may  be  a  secondary  expression.     Too  often,  when  hysteria  is  recognizeil. 
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the  physician  is  content  to  attribute  every  symptom  and  complaint  to 
the  psychoneurosis.  Hysterics  may  have  phthisis,  Bright's  disease, 
cerebral  hemorrhage,  typhoid  fever,  and  hip-disease,  as  well  as  other 
persons.  In  every  hysterical  case  the  individual  must  not  be  forgotten 
or  actual  disease  overlooked. 

Treatment. — Recognizing  in  hysteria  a  mental  disturbance  princi- 
pally, the  treatment  must  be  mainly  psychic.  This  point  of  view 
may  at  once  strengthen  and  weaken  the  physician.  Unless  he  has  a 
clear  conception  of  the  power  of  mental  therapeutics,  he  is  likely  to  look 
upon  all  measures  as  mere  placebos  and  to  lack  faith  in  their  value. 
Not  confident  himself,  he  fails  to  inspire  confidence  in  the  hysterical 
patient.  The  game  is  lost  before  it  is  begun.  It  is  the  self-confidence 
of  the  charlatan  or  the  fanatical  belief  of  the  "Christian  Scientist"  that 
now  sometimes  succeeds  when  well-informed  physicians  fail.  Expectant 
attention  and  hopeful  anticipation  have  cured  hysteria  in  all  ages,  and 
are  potent  measures  to-day.  Methods  are  usually  successful  in  propor- 
tion as  they  are  novel  to  the  patient,  strike  the  fancy,  and  stimulate  the 
imagination.  This  serves  in  itself  to  distract  the  hysteric  from  the  rut 
of  his  fixed  ideas,  and,  if  the  assurance  of  help  and  cure  is  added  and 
constantly  repeated  by  suggestion,  it  tends  to  supplant  the  morbid  con- 
dition. A  great  moral  impression  or  a  mental  shock  may  terminate 
hysteria  at  once  or  may  greatly  aggravate  it.  Treatment  may  be 
considered  (1)  as  general^  applicable  to  all  manifestations  of  the  disease ; 
and  (2)  ftpeciaJ,  regarding  the  manifestations  of  individual  cases. 

General  Treatment. — The  first  consideration  is,  if  possible,  to 
decipher  the  fixed  idea  that  dominates  the  patient  This  is  easily  done 
when  the  hysterical  syndrome  originates  in  some  serious  mental  storm 
or  personal  experience.  In  other  cases  it  can  be  inferred  from  the 
hysterical  manifestations,  and  occasionally  it  is  constantly  expressed  in 
some  worry  or  appreliension.  In  many  cases,  however,  it  is  a  subcon- 
scious idea.  It  may  have  arisen  even  in  a  dream,  or  it  may  be  so 
intangible  tliat  it  never  is  fully  formulated  in  the  patient's  conscious- 
ness. Sometimes,  from  motives  of  shame,  or  modesty,  or  morbid  con- 
scientiousness, it  is  studiously  concealed.  The  so-called  jxsycho-analysis 
of  Freud  concerns  itself  especially  or  solely  with  this  view  of  hysteria, 
and  in  an  endless  search  for  some  sexual  item  rarely  fails  to  find  it. 

When  once  the  end  of  the  tangled  skein  is  in  the  physician's 
hands,  his  task  is  to  modify  or  dedroy  the  fixed  idea,  and  thus  remove 
the  source  of  morbid  mental izatiou.  Too  often  family  and  friends 
support  the  patient's  morbid  view  and  exaggerate  the  gloomy  pros- 
pects, adding  fuel  to  the  flames  by  anxious  solicitude  and  thinly 
veiled  or  openly  expressed  fears.  In  the  highly  suggestible  con- 
dition of  hysteria  their  constant  presence  and  their  consciously  or 
unconsciously  rtnterated  depressing  suggestions  counteract  all  possible 
gcMxl  at  the  hands  of  the  physician.  The  very  locality  in  which  the 
disease  has  developed  constitutes  a  forcible  reminder  of  its  present  and 
prospective  woes.  Unless  the  surroundings,  companions,  and  visitors 
of  a  hysteric  can  be  absolutely  controlled,  it  is  usually  impossible  to 
manage  the  patient.     It  is  for  this  reason  that  imUUion  and  separation 
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from  everything  associated  with  the  patient's  morbid  past  is  usually  the 
first  and  most  essential  requirement  of  treatment.  Under  new  circum- 
stances the  statements  of  the  physician  regarding  the  trivial  nature  of 
the  dominant  idea  or  his  orders  to  dismiss  it  and  his  assurance  of  cure 
carry  a  weight  and  force  that  are  not  immediately  destroyed  by  other 
more  constant  and  less  wholesome  influences.  The  very  fact  of  isola- 
tion is  a  profound  influence  that  can  readily  be  guided  into  a  hopeful 
and  helpful  channel.  A  visit  from  an  anxious  mother  or  solicitous 
friend  may,  in  a  few  minutes,  destroy  all  advantage  and  recall  the  morbid 
past  with  added  intensity.  This  plan  of  treatment  can  often  be  put  in 
the  form  of  the  Weir  Mitchell  rest-cure,  and  requires  the  same  con- 
ditions already  indicated  in  the  treatment  of  neurasthenia  (p.  692). 
Mild  cases,  especially  in  the  young,  can  sometimes  be  well  managed  by 
a  long  journey  with  a  sensible  and  not  too  sympathetic  companion,  or  by 
a  protracted  visit  to  friends  or  relatives  properly  informed  of  the  atti- 
tude they  should  maintain  toward  the  patient 

Hypnoturm  in  its  concentrated  form  is  a  dangerous  measure  and  only 
of  occasional  service.  In  the  hypnotic  state  the  patient  may  readily 
disclose  the  hidden  or  subconscious  idea,  and  it  may  at  once  be  attacked 
and  destroyed  by  countersuggestion.  In  the  same  way  progressive 
improvement  or  immediate  relief  from  the  various  conditions  present 
in  the  patient  may  be  suggested.  Hypnotism  may,  however,  precipi- 
tate a  latent  hysteria,  and  patients  hypnotized  for  the  removal  of  trivial 
hysterical  symptoms  have,  in  the  hypnotic  state  or  immediately  after  it, 
bloomed  out  in  all  the  manifestations  of  major  attacks  or  developed  pro- 
tracted paralyses  and  contractures.  In  other  cases  hysteria  restrained 
by  hypnotism  has  recurred  with  added  force  when  the  s^nces  were  dis- 
continued, and  F6r6  gf)es  so  far  as  to  consider  hypnotism  but  a  transfor- 
mation of  hvsteria.     It  should  be  held  as  a  last  resort. 

It  goes  without  siiying  that  anemia  and  general  states  call  for  such 
remedies  as  are  ordinarily  beneficial,  and  local  disease  presi^nts  exactly 
the  same  indications  as  in  non-hysterical  patients. 

Special  Treatment. — The  commissi ir  tfUaeh  can  frequently  be 
stopped  by  a  dash  of  cold  water,  by  a  sharp  command,  by  pressure  on 
hysttTojjcenic  zones,  and,  if  other  means  fail,  by  inhalations  of  ether. 
Their  repetition  dejKMids  upon  conditions  which  must  be  met  by  the 
general  measures  previously  indicated.  Paralyses  and  contractures  are 
among  the  most  j)ernianent  accidents  when  once  established,  and  Ix'come 
actual  stigmata.  If  taken  early,  they  can  usually  be  managed.  Mas- 
sage, eh^ctrieity,  and  repeated  assurances  of  their  early  cure  and  of  their 
insignificant  im)K)rtanee  is  usually  snfficient  if  the  friends,  in  the  way 
already  described,  do  not  defeat  these  measures.  After  a  long  duration 
they  may  reijuire  the  full  isolation  treatment.  Contractures  of  years' 
standiiiiT  niav  l)e  followed  bv  fibrotendinous  contractions  onlv  amenable 
to  surgery.  Anesthesias  and  hifpcrestheslas  can  i)e  modified  by  a  num- 
ber of  influences  of  the  esthesiogenic  sort.  Faradic  and  Franklinic 
electricity  often  act  very  readily  to  reduce  and  completely  dissipate  the 
field  of  disturbed  scnisation.  Various  objects,  metallic,  wooden,  etc., 
active  or  inert  magnets,  have  the  same  inHuence.  It  is  all  a  matter  of 
concentrating  the   fixcnl  and    hopefully  exj)eetant    attention    upon   the 
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parts.  In  the  same  way  these  measures  are  useful  in  the  palsies  and 
contractures.  Spinal  irritation^  so  called^  when  once  well  marked^ 
usually  requires  the  isolation  and  rest  treatment,  but  sometimes  the 
actual  cautery  or  flying  blisters,  or  other  heroic  and  hence  impressive 
measures,  succeed  in  removing  the  hypersensitiveness.  Aphonia  and 
mviism  require  treatment  of  a  similar  sort.  A  faradic  electrode  intro- 
duced into  the  larynx  or  pharyngeal  cauterization  has  succeeded  almost 
instantly  in  some  cases,  but  lasting  benefit  usually  follows  persistent  and 
repeated  suggestion  of  steady  improvement,  coupled  with  various  sug- 
gestive manipulations  of  the  parts.  Laryngeal  spasm  and  hysterical 
cough  or  sneezing,  or  diaphragmatic  spasms,  generally  can  be  interrupted 
by  having  the  patient  or  a  nurse  forcibly  pull  on  the  protruded 
tongue.  Laryngeal  spasm  in  rare  instances  may  require  anesthesia  or 
even  tracheotomy,  but,  fortunately,  apnea  is  commonly  followed  by 
relaxation  of  the  spasm.  Dysphagia  from  esophageal  spasms  is  often 
relieved  by  passing  the  stomach-tube  and  demonstrating  the  permea- 
bility of  the  gullet.  Vomiting  is  sometimes  benefited  by  lavage  of  the 
stomach  and  the  mechanical  introduction  of  food,  but  assurance  of 
improvement  and  suggestion  must  be  added  to  all  these  measures. 

Finally,  it  is  the  physician  who  is  most  sure  of  himself  and  of  his 
diagnosis  and  has  a  distinct  idea  of  the  mental  side  of  hysteria  who 
best  succeeds  with  general  or  special  treatment. 


CHAPTER  IX. 


Epilepsy  has  been  the  subject  of  medical  description  since  the 
earliest  times.  It  was  known  to  the  ancients  as  the  sacred  disease, 
morbus  sacer.  In  colloquial  English  it  is  called  the  "  falling  sickness.^' 
Its  most  characteristic  manifestation  shows  forth  in  the  derivation  of 
the  name  "epilepsy,"  which  implies  being  seized  upon.  The  seizing 
has  been  variously  attributed  to  mythological  deities,  to  the  possession 
of  devils,  and  to  vapors  and  humors  arising  in  the  body.  Focal  epi- 
lepsy, or  Jacksonian  epilepsy,  resulting  from  cerebral  injury  or  disease, 
may  be  omitted  from  the  present  consideration.  Epileptoid  attacks  arising 
from  alcohol,  lead,  and  uremia,  and  the  eclampsia  of  jmrturients  have  no 
necessary  relation  to  the  epilepsy  now  in  question.  Epilepsy  can  scarcely 
be  considered  a  distinct  disease.  It  is  a  syndrome  of  nervous  and  mental 
symptoms  appearing  under  a  variety  of  pathological  states.  In  many 
instances  it  is  associated  with  morphological  cellular  changes  in  the  cor- 
tex. In  many  more  cases  the  anatomical  basis  still  escapes  detection. 
So  commonly  is  epilepsy  presented  by  neuropathic  and  psychopathic 
strains,  and  in  those  physically  or  mentally  defective,  that  in  itself  it 
may  be  considered  a  presumptive  indication  of  degeneracy.  It  is  statis- 
tically proved  that  there  is  more  than  one  epileptic  for  every  four  hun- 
dred of  the  population  in  this  country. 


632  NEUROSES. 

Etiology. — Heredity  plays  a  very  important  part  in  the  causation  of 
epilepsy.  Arthritis,  syphilis,  phthisis,  inebriety,  insanity,  and  neuroses 
are  common  in  the  antecedents.  Epilepsy  appears  frequently  in  suc- 
ceeding generations,  and  may  descend  directly  from  parents  to  children, 
but  is  more  likely  to  be  indirectly  propagated  by  way  of  collateral 
branches.  The  heredity  is  most  often  by  transformation  from  other 
neuropsychic  disease.  Thus,  hysteria,  epilepsy,  and  idiocy  may  follow 
in  successive  generations.  Epilepsy  among  cousins  is  more  frequent 
than  among  brothers  and  sisters,  where,  however,  various  neuropathic 
equivalents  are  frequently  encountered.  (Jonsanguinity  plays  no  part 
unless  it  brings  together  individuals  of  similar  nervous  or  mental  defect. 

Epilepsy  may  appear  at  any  age^  but  it  is  distinctly  uncommon  for 
it  to  commence  after  the  age  of  thirty.  Epileptoid  attacks  after  that 
age  should  always  awaken  a  suspicion  of  gross  organic  brain,  heart,  or 
kidney  disease.  Syphilis  is  the  usual  cause  of  such  seizures  from  thirty 
to  forty-five;  after  forty-five  we  encounter  the  degenerations  of  senility, 
vascular  changes,  and  accidents.  The  very  great  majority  of  cases  of 
epilepsy  develop  under  twenty  years  of  age,  and  the  pubescent  period, 
between  twelve  and  seventeen,  contains  the  greater  proiK)rtion  of  them. 
Very  frequently  epilepsy  b^ins  in  infancy.  Munson  *  publishes  a  chart 
based  on  2732  cases  admitted  to  the  Craig  Colony,  which  shows  tlie  dis- 
ease to  have  api)eared  within  the  first  year  of  life  in  225,  the  largest 
number  in  any  one  year.  The  incidence  then  rapidly  falls  to  the  tenth 
year,  when  it  again  mounts  throughout  the  adolescent  period,  gradually 
descending  after  twenty.  Convulsions  during  the  first  and  second  den- 
titions, incited  by  any  febrile,  septic,  or  toxic  cause,  may  be  followed  by 
epileptic  attacks  at  puberty.  In  some  cases,  beginning  as  eclamptic 
attacks  in  infancy  or  early  childhood,  epilepsy  follows,  with  more  or  less 
periodical  attiicks  from  that  time.  Some  families  present  numerous 
deatlis  from  infantile  convulsions,  and  epilepsy  sometimes  develops  in 
those  who  escape.  Nocturnal  enuresis,  ])avor  nocturnus,  and  epilepsy 
may  ap|>ear  in  the  same  case,  apparently  replacing  one  another.  It  is 
necessary  to  carefully  exclude  from  this  consideration  that  large  number 
of  cases  in  which  cerebral  injury  is  present  or  brain  defect  arising  from 
intra-uterine,  birth,  or  postnatal  causes.  Such  instances  usually  present 
evidence  of  cerebral  lesions  in  some  form  of  palsy,  and  are  considered 
in  Part  III.  Males  are  somewhat  more  commonly  affected  than 
females,  with  a  ratio  of  20  to  16,  according  to  Spratling.  Munson* 
also  conclusively  shows  that  the  life  expectancy  is  greatly  reduced  in 
epilepsy,  the  average  duration  of  the  disease  in  555  cases  being  17.58 
years.  Lung  diseases,  including  pneumonia,  phthi.sis,  and  pulmonary 
edema,  are  the  most  common  causes  of  death,  followed  by  status 
epilepticus,  series  of  attacks,  and  accidents  occurring  during  fits,  or 
states  of  epileptic  automatism.  No  doubt  the  severe  pulmonary  con- 
gestion present  during  severe  attacks  induces  pulmonary  suscepti- 
bilities. 

Inciting   Causes. — The   alleged    inciting   causes    of    epilepsy,    by 

1  "  Med.  Record,"  Jan.  8,  1910.  *  j^.  cit 
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their  number  and  relative  hannlessness,  reinforce  the  presumption  of  a 
necessary  predisposing  defect,  in  the  field  of  which  they  may  become  active. 
The  hereditary  considerations,  the  usual  evidence  of  degeneracy,  and  the 
common  onset  of  the  disease  at  developmental  epochs  all  speak  of  a  vicious 
organization  unequal  to  the  shocks  of  ordinary  life  and  the  demands  of 
growth.  In  some  cases,  however,  it  is  impossible  to  fix  upon  any  pre- 
disposing state. 

Toxic  agents y  such  as  alcohol,  lead,  mercury,  tobacco,  chloroform, 
ether,  morphin,  cocain,  etc.,  have  been  accused  of  inciting  epil^sy. 
Alcohol  is  certainly  competent  to  do  so.  The  first  fit  may  follow  a 
drinking  bout.  Other  tJoxk  condUiom  arising  from  the  intestinal  tract 
or  due  to  defective  elimination  throuy:h  the  kidneys  mav  act  as  incitine: 
causes.  The  infedlous  dweases,  such  as  the  exanthemata,  may  furnish 
the  starting-point  for  epilepsy.  Typhoid  fever  is  causative  in  some 
instances.  Syphilis  may  be  causally  related  to  epilepsy  in  various  ways  : 
(1)  As  a  hereditary  factor;  (2)  through  the  malnutrition  of  the  sec- 
ondary period ;  (3)  by  local  encmnial  disease ;  and  (4)  Fournier  thinks 
there  is  a  peculiar  syphilitic  variety  of  epilepsy  appearing  late  in  the 
hietic  history.  Head  injuries  may  produce  focal  epile{)sy,  but  sometimes 
set  up  the  common  form  of  the  disease.  Reflex  irriiaHons  due  to  nasal 
growths,  intestinal  worms,  pelvic  disease,  genital  abnormality  or  disease, 
masturbation,  and  eye-strain  are  occasionally  sufficient  to  provoke  epi- 
leptic attacks  and  to  cause  their  repetition.  Sensitive  scars,  decayed 
teeth,  and  ingrowing  toe-nail  have  also  been  brought  into  this  list.  In 
fact,  any  local  ]>eripheral  cause  of  constant  nerve-fag  may,  in  those  of 
unstable  organization,  serve  to  upset  the  nervous  apparatus.  Physio- 
logical states,  like  menstruation  and  childbirth,  may  incite  epileptic 
attacks  in  those  predisposed.  In  female  opilcptics,  the  menstrual 
perimls  are  very  frequently  the  occasion  of  attacks.  Menial  shocks, 
particularly  fright,  may  cause  the  first  fit.  Some  epileptics  have  a  fit 
upon  the  incidence  of  any  emotional  disturbance. 

Pathologfy. — It  would  be  impossible  within  reasonable  limits  to 
give  the  numerous  theories  that  have  been  advanced  rc^rding  the 
nature  of  epilepsy,  or  to  discuss  at  length  the  various  locations  assigned 
the  morbid  action  resulting  in  the  fits.  Suffice  it  to  say  that  the 
presence  of  mental  symptoms,  sometimes  the  limitation  of  the  attack 
to  unconsciousness  alone,  the  experimental  demonstration  of  cortical 
excitiibility,  the  usual  organic  basis  of  Jacksonian  fits,  the  recent  find- 
ings of  changed  cortical  structures  in  some  cases,  and  a  recognition  of 
the  supremacy  of  the  cell  in  the  doctrine  of  the  neuron  theory,  all  com- 
bine to  declare  epilepsy  a  disease  of  the  cerebral  cortex. 

It  must  be  admitted  that  at  present  the  most  careful  search  fails  in 
many  cases  to  detect  any  histological  changes  known  to  be  morbid. 
This  is  only  another  way  of  stating  our  ignorance  of  certain  patho- 
logical processes  and  the  limitations  of  present  methods  of  research. 
When  a  patient  dies  as  the  result  of  repeated  convulsions,  venous  and 
sinus  engorgement,  minute  hemorrhages,  and  more  or  less  extensive 
cerebral  ecchymoses  merely  evidence  the  recent  paroxysms.     Lesions 
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of  longer  standing  have  been  frequently  found,  such  as  meningo-en- 
cephalitis,  widely  disseminated  tuberous  sclerosis  in  the  cortex  and  the 
great  ganglia,  and  diffuse  sclerosis  of  the  convolutions.  Much  impor- 
tance was  once  attached  to  such  hypertrophic  sclerosis  affecting  the 
cornu  ammonis  or  appearing  in  the  bulb.  Chaslin,  F6r6,  and  many 
others  have  repeatedly  found  neuroglial  proliferation.  Bloch  and 
Marenesco  have  described  vascular  and  perivascular  changes  in  the 
cortex.  Van  Giesen  has  demonstrated  changes  in  the  large  pyramidal 
cells  of  the  cortex  and  in  the  neuroglia  in  two  cases  in  which  portions 
of  the  cortex  were  removed  by  ojieration.  Bleuler,^  in  twenty-six 
epileptic  brains,  found  a  definite,  wide-spread  hypertrophy  of  the  neurog- 
lial bundles  lying  between  the  pia  and  outermost  nerve-bundles.  This 
change  was  not  proportional  to  the  severity  or  duration  of  the  disease 
or  relative  to  the  mental  degradation  of  the  patients.  In  fifty-four  non- 
epileptic  brains  similar  changes  were  not  found.  Ohlmacher  2  draws 
prominent  attention  to  persistent  thymus  and  enlarged  intestinal  glands. 
Clark  and  Prout*  describe  wide-spr^d  changes  in  the  cortical  cells, 
especially  of  the  second  layer,  consisting  of  deformities,  absence  of 
chromatic  substance,  and  swelling  of  the  nucleoli  with  tendency  to  loss 
of  the  nucleolus  under  the  section  knife.  Donath*  shows  that  choUn 
is  usually  present  in  the  blood,  which,  with  other  products  of  metabolism, 
such  as  ammonia  and  kreatinin,  may  act  to  bring  about  the  attack.  The 
blood  shows  an  excess  of  eosinophile  cells  which  diminishes  in  the  three 
days  preceding  an  attack*  and  returns  to  its  maximum  within  ten  hours 
after  the  attack,  oft^n  being  of  subnormal  number  during  the  attack. 
Turner*  lays  stress  upon  the  apparent  lack  of  full  development  of  many 
cortical  cells  and  the  persistence  of  subcortical  cells  indicating  imperfect 
differentiation  and  growth.  Additionally  he  describes  groups  of  shrunken 
cells  and  acute  cellular  changes  similar  to  those  produced  by  ligating 
cerebral  arteries  in  animal  experiments.  On  the  part  of  the  blood  he 
notes  an  excess  of  hlocxi  platelets  and  various  forms  of  intravascular 
clotting  and  cortical  hemorrhages. 

Symptoms. — The  most  striking  symptoms  of  epilepsy  are  the 
*^ attacks"  or  fits  and  their  m(xlificatioiis  and  equivalents.  Of  equal 
importance  are  the  postepileptic  states  and  the  mental  and  physical 
conditions  of  epileptics. 

Epileptic  Attacks. — Prodronies  and  Aurse. — Many,  but  by  no 
means  all,  epileptics  have  some  distant  or  immediate  ])remonition  of 
the  attack.  Friends,  nurses,  and  attendants  ii]x)n  epilei)ties  often  learn 
to  anticipate  an  attack  by  tennK»ramental  or  facial  changes  that  are 
unnoticed  by  the  patients  themselves.  These  may  he  present  several 
hours,  or  even  several  days,  before  the  convulsive  explosion.  Fore- 
runners of  a  motor  sort  are  grinding  of  the  teeth  in  sleep,  twitching  of 
the  eyelids,  face,  or  extremities,  tremors,  and  restlessness.     Some  epi- 

1  "Munch.  11R1I.  Woobens.,"  No.  8:i,  1895. 

2  '•  Rull.  Ohio  Hos]).  for  Epileptics,"  181)8. 

3  "  Boston  Med.  and  Sur^'.  Jour.,"  April  28,  11)0.3.       *  "  Med.  News,"  June  28,  1895. 
^  Moivelli  and  Pastore,  "  Riv.  SjK-rini.  di  Frenat.,"  190(). 

•  "  Br.  Med.  Jour.,"  March  8,  1906. 
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leptics  complain  of  tingling  in  the  extremities  or  on  the  surface  of  the 
body  ;  others  have  peculiar  sensations  on  the  tongue  or  in  the  nose,  a 
tickling  of  the  palate,  or  disturbances  of  smell  or  taste.  Others  have 
photophobia  or  brilliant  muscse.  Ringing  in  the  ears,  genital  excite- 
ment, respirator}'^  oppression,  vague  discomfort,  mental  stimulation  or 
depression,  unusual  irritability  or  gaiety,  are  some  of  the  various  pre- 
monitor}^  conditions.  Some  patients  look  unusually  pale  ;  others  present 
a  sufiFused,  puffy  countenance  ;  and  temporary  erythematous  and  urticarial 
eruptions  have  been  seen.  Much  as  these  more  or  less  prolonged  pre- 
monitory conditions  vary  among  themselves,  they  are  comparatively 
uniform  and  constant  for  a  given  case. 

The  aura  is  the  particular  motor,  sensory,  or  psychic  feature  that 
immediately  announces  the  attack,  and  may  be  considered  its  initial 
symptom.  In  some  instances  it  represents  an  abridged  attack.  It  may 
recur  for  years  unrecognized,  until  a  fully  developed  fit  indicates  its  true 
character.  An  aura  of  some  sort  occurs  in  fully  one-half  of  all  cases 
of  epilepsy.  Motor  aurce  may  consist  in  a  sudden  limited  muscular 
contraction  or  tremor,  similar  to  the  signal  symptom  of  Jacksonian  fits, 
and  of  only  momentary  duration.  Automatic  movement,  and  even  a 
series  of  coordinate  acts,  may  introduce  the  generalized  attack.  A 
patient  scratches  at  the  pit  of  the  stomach,  or  winks  his  eyes,  or 
moistens  his  lips  with  his  tongue,  or  makes  a  few  swallowing  efforts, 
starts  forward  or  backward,  rotates  upon  his  vertical  axis,  coughs  spas- 
modically, springs  up,  or  rolls  his  eyes  to  one  side,  following  with  his 
head  and  body.  Unconsciousness  at  once  follows,  and  the  full  fit  occurs. 
Many  epileptics  have  semm-y  aurce.  A  peculiar  sensation  is  described, 
commencing  in  the  feet  or  anywhere  in  the  extremities,  or  in  the  abdo- 
men, especially  at  the  pit  of  the  stomach.  It  mounts  upward,  and  con- 
sciousness usually  fails  as  it  reaches  the  upper  part  of  the  chest  or  the 
neck  and  head.  In  some  instances  it  strongly  suggests  the  globus  of 
hysteria.  One  patient  describes  it  as  a  "  nagging  feeling,"  and  it  usually 
is  of  an  indefinite  and  indescribable  sort.  Visual  and  auditory  sensa- 
tions are  the  most  frequent  of  those  that  relate  to  the  special  senses. 
Those  of  taste  and  smell  are  very  rare.  Uniform  and  persistent  aurse 
of  taste  and  smell  are  so  commonly  symptomatic  of  temporal  lobe  dis- 
ease, and  particularly  of  the  uncinate  gyre,  that  convulsions  so  intro- 
duced are  frequently  called  uncinate  fits.  Some  epileptics  hear  certain 
sounds  of  a  pleasant  or  startling  sort ;  sometimes  it  is  a  distinct  voice. 
Others  describe  everything  as  turning  black  or  dark  before  their  eyes ; 
some  have  phosphenes  or  bright  flashes ;  and  in  exceptional  instances  a 
definite  picture  is  presented,  such  as  that  of  persons  or  animals,  which 
may  rapidly  approach  or  recede. 

Jackson  first  called  particular  attention  to  the  psychic  auras,  which 
are  Jis  vague  and  varied  as  those  of  a  motor  and  sensory  character.  A 
sudden  recollection  or  the  instantaneous  review  of  a  lifetime,  a  certain 
fixcKl  idea  or  doubt,  may  announce  the  convulsion.  Sometimes  it  is  a 
rapidly  growing  mental  depression,  a  fervor,  a  feeling  of  mental  exal- 
tation or  weakness,  irritable  impulses,  gaiety,  rage,  or  quarrelsomeness. 
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Another  group  of  aune  are  called  visceral^  but  are,  for  the  most  part, 
sensory  or  motor  manifestations  referred  to  the  various  organs.  Pre- 
cordial {>ain,  violent  cardiac  palpitations,  respiratory  anguish,  laryngeal 
spasm,  weight  at  the  pit  of  the  stomach,  vomiting,  colics,  and  sudden 
imperative  demands  to  evacuate  the  bladder  or  bowels  are  the  principal 
ones.  Cerebral  aurce,  such  as  sudden  pain  in  the  head,  vertigo,  stam- 
mering, and  paraphasia,  have  been  noted. 

Lewis  has  noted  an  elevation  of  body  temperature  during  the  aura, 
and  Voisin  has  observed  increased  temperature  in  the  limbs  in  which 
the  aura  originated.  F6r6  and  Franck  have  noted  an  increase  of 
arterial  tension  before  the  fit,  and  the  writer  has  obtained  a  sphygmo- 
gram  showing  the  same  thing.  All  these  considerations  indicate  that 
the  aura  is  of  cerebral  origin,  and  serve  to  indicate  the  portion  of  the 
brain  most  at  fault,  just  as  does  the  original  symptom  in  Jacksonian 
fits.  They  should  assist  in  mapping  out  the  functions  of  the  so-called 
cortical  areas  of  latent  lesions. 

Epileptic  fits  vary  greatly  in  different  cases,  and  usually  a  patient 
presenting  severe  convulsions  also  has  slight  or  abortive  attacks.  We 
may  consider  (1)  tlie  complete  attack,  (2)  the  incomplete  attacks,  and 
(3)  the  equivalents  of  epileptic  attacks. 

The  complete  convulsion,  preceded  by  an  aura  or  not,  comes  on 
suddenly,  consciousness  and  sensibility  are  instantly  lost,  and  the  patient 
falls.  The  fit  presents  three  distinct  periods  :  (1)  one  of  tonic  convul- 
sion ;  (2)  one  of  clonic  convulsions ;  and  (3)  a  period  of  stertor. 

The  tonic  stage  opens  suddenly,  with  all  the  muscles  of  the  body 
in  tetanic  rigidity.  It  results  that  the  patient  not  only  falls,  but  is  fre- 
quently violently  thrown  down.  At  the  same  time,  the  sudden  tetanic 
muscular  grasp  of  the  thoracic  cage  and  the  fixation  of  the  laryngeal 
apparatus  give  rise  to  a  cry  that  is  practically  never  verbal.  Some- 
times it  is  a  shriek;  more  otlen  it  is  an  expiratory  guttural  noise.  The 
face  is  at  tirst  pale,  hut  rapidly  becomes  congested  and  eyanotie,  because 
respiration  is  inhibited.  The  eyes  are  ^\cd,  often  turned  up  or  to  one 
side  or  convergent,  and  the  pupils  are  rigidly  dilated.  The  dilatation 
is  proportionate  to  the  severity  of  the  attack.  Contracted  pupils  may 
sometimes  he  seen  at  the  onset  of  the  attack  and  again  at  the  beginning 
of  the  stage  of  stertor.  Minute  vascular  ruptures  in  the  skin,  nuieous 
membrane,  and  eonjunetiva  often  m-eur.  It  is  probable  that  similar 
vascular  accidents  take  place  in  the  internal  viscem  and  in  the  brain. 
If  the  hand  be  i)laced  on  the  tonically  contracted  nuisdes,  a  thrill  or 
vil)ratorv  inipuU'  will  be  detected,  such  as  is  occasioned  by  excessive 
voluntary  efforts.  The  tonic  period  is  one  of  apnea,  and  only  lasts  one 
to  two  minutes  at  most.  It  may  last  only  a  few  seconds.  Tlu;  t(mgue 
is  fre(iuently  thrust  betwtH'ii  the  teeth,  and  may  be  lac(»rate(l.  The  head 
may  be  slightly  turned  or  retracted,  the  trunk  is  rigid  and  usually 
straight,  the  upper  extremities,  tlexe<l  at  the  elbows,  are  held  close  to  the 
trunk,  the  fists  are  clenched,  or  the  fingers  may  be  made  into  a  cone  or 
spread  by  the  interossei.  The  lower  extremities  are  conunonly  rigidly 
extende<l.      Complete  symmetry  of  movements  and  position  of  the  limbs 
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IS  exceptional  and  quite  frequently  the  lower  limbs  are  partially  flexed. 
It  is  at  this  stage  usually  that  the  spasm  of  the  abdominal  muscles  ex- 
pels the  contents  of  the  bladder,  sometimes  those  of  the  rectum.  The 
vascular  strain  is  extreme. 

The  clonic  period  is  in  some  sense  a  continuation  of  the  tonic 
stage.  The  muscles  relax,  and  again  suddenly  contract.  The  limbs, 
body,  face,  and  all  movable  parts  are  agitated  by  the  sudden  sharp 
twitchings,  which  cause  the  face  to  grimace  horribly,  the  jaws  to  grind 
together,  often  lacerating  the  tongue  and  cheeks,  the  eyes  to  jerk  in  their 
sockets,  the  air  to  be  noisily  forced  in  and  out  of  the  chest,  churning 
the  saliva  in  the  mouth  and  throat  and  forcing  it  through  the  teeth  and 
lips  in  a  bloody  foam.  The  arms,  legs,  and  head  beat  against  the 
ground.  The  clonic  movements,  at  first  rapidly  repeated,  gradually 
become  less  frequent,  but  maintain  their  force  and  vigor  to  the  very  last 
movement.  The  respiration,  dominated  by  the  clonic  spasm,  is  ineffi- 
cient ;  the  asphyxia  and  cyanosis  persist;  the  cardiac  movements  are  pre- 
cipitate ;  the  arterial  tension  is  intense.  This  stage  lasts  from  one  to  five 
minutes,  and  terminates  in  full  relaxation,  in  which  the  bladder  and 
rectum,  if  not  emptied  in  the  tonic  period,  may  allow  their  contents  to 
escape.  The  body  and  face  are  covered  with  perspiration,  the  tempera- 
ture mounts  two  or  three  degrees  Fahrenheit.  The  clonic  movements 
may  be  bilaterally  synchronous,  but  have  no  suggestion  of  purpose,  and 
are  unmethodical  and  incoordinate. 

The  Period  of  Stertor. — ^The  relaxation  in  which  the  clonic  stage 
ends  is  usually  marked  by  deep  stertorous  breathing  and  continued  un- 
consciousness. The  patient  lies  inert,  just  as  the  convulsion  left  him, 
profoundly  comatose,  and  may  perish  at  this  time,  smothered  by  the  bed- 
clothes or  by  similar  mishap.  After  a  few  minutes,  perhaps  aft«r  a 
half  hour  or  more,  he  opens  his  eyes  and  regains  partial  control  of 
himself,  without  any  knowledge  of  what  has  happened  during  the  attack. 
If  the  attack  take  place  during  the  night,  the  stertorous  period  may 
gradually  merge  into  natural  sleep,  and  the  patient  may  be  entirely 
unconscious  of  the  occurrence  of  the  fit.  Usually  the  fit  leaves  the 
patient  more  or  less  confused,  fatigued,  sore,  strained,  and  subdued  for 
several  hours  or  for  a  day  or  two. 

While  the  typical  fit  presents  all  of  these  symptoms,  it  may  be  infi- 
nitely modified.  The  tonic  period  may  be  instantaneous  only.  The 
clonic  movements  may  be  confined  to  the  face,  upper  extremities,  or 
lower  limbs.  The  cry,  urination,  stertor,  or  bitten  tongue  may  any  or 
all  be  lacking.  The  convulsion  may  be  most  marked  on  one  side,  and, 
indeed,  exact  symmetry  is  uncommon.  The  only  constant  feature  is 
disturbed  consciousness,  but  unconsciousness  does  not  in  itself  constitute 
a  fit,  though  it  may  practically  constitute  an  equivalent. 

Epileptic  attacks  often  occur  during  the  night,  and  in  some  instances 
only  during  sleep,  giving  rise  to  the  clinical  variety  called  nocturnal 
epiiejm/,  which  may  last  for  years  without  being  suspected.  Fits  are 
likely  to  occur  just  as  the  patient  is  getting  to  sleep,  or  just  as  he  is 
awakening  in  the  morning.     They  may  be  induced  by  emotion,  espe- 
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cially  fright.  Fatigue,  coitus,  menstruation,  and  child-birth  may  pro- 
voke them.  Trepsat  ^  notes  that  the  last  days  of  the  menstrual  flow  and 
the  two  or  three  succeeding  days  are  those  on  which  the  fits  are  most 
likely  to  occur,  and  that  the  menstrual  periods  are  commonly  marked  in 
epilepsy  by  mental  stimulation,  or  depression  with  irritability.  In  most 
cases,  however,  convulsions  take  place  without  adequate  traceable  cause. 
Some  patients  have  them  very  frequently,  and  with  considerable  regu- 
larity ;  others  have  them  at  irregular  intervals ;  and  others  may  have 
but  two  or  three  during  a  lifetime.  In  aggravated  mstances  they  occur 
in  groups,  several  taking  place  within  a  day.  Such  groups  frequently 
follow  an  interval  more  than  usually  prolonged,  or  succeed  a  period  of 
bromid  repression. 

Occasionally,  the  patient,  without  recovering  consciousness,  has  fit 
after  fit,  and  in  this  way  a  series  of  hundreds  may  occur.  This  consti- 
tutes the  8tatu8  epilepticuSy  the  gravest  form  of  epileptic  paroxysm.  It 
consists  of  (1)  a  period  of  incessant  convulsions,  and  (2)  of  a  period  of 
prostration  and  collapse  ;  but  sometimes  death  occurs  in  the  convulsive 
stage.  Usually,  after  the  fits  have  continued  for  several  hours,  or  even 
for  several  days,  they  become  less  severe,  and  finally  cease,  and  collapse 
ensues.  During  the  convulsions  the  respiration  and  pulse  are  acceler- 
ated and  the  temperature  may  reach  104°  or  105°,  and  even  rise  higher, 
until  death  occurs.  The  individual  fits  of  the  status  epilepticus  are 
rarely  of  the  severest  variety.  The  stupor  is  punctuated  more  or  less 
regularly  by  convulsive  attacks  of  moderate  force,  and  the  status  may 
even  be  made  up  of  the  limited  attacks  of  tJie  incomplete  variety,  such 
as  vertigos,  delirium,  stupor,  coma,  cough,  hiccup,  and  various  psychic 
states.  The  collapse  of  epileptic  status  may  be  so  profound  as  to  reach 
a  fatal  ending. 

Incomplete  Attacks. — Petit  Med, — Fractional  epileptic  attacks 
present  an  endless  variety,  of  which  only  a  few  of  the  common  forms  can 
be  indicated.  Almost  any  part  of  the  full  attack  as  previously  described 
may  alone  constitute  the  limited  seizure.  Verv  frequently  the  disc^ase 
presents  an  aura  and  the  attack  aborts.  This  may  occur  repeatedly, 
even  for  years,  before  the  major  seizures  develop.  Such  warnings  may 
occur  in  the  intervals  between  the  full  attacks  or  after  they  cease,  if  the 
disease  subside  spontaneously  or  under  treatment.  A  large  number  of 
eases  present  vertiginous  attacks.  The  patient  suddenly  loses  conscious- 
ness and  falls,  or  nearly  falls.  There  is  usually  slight  twitching  of  the 
face,  or  jxjrhaps  only  a  little  quivering  about  the  eyes  or  mouth,  or  a 
deviation  of  the  head  and  eyes,  which  may  pass  unperceived.  Almost 
instantly  the  patient  recovers  himself,  but  may  feel  weak  and  faint.  In 
other  instances  the  patient  falls  heavily,  but  clonic  movements  and 
stertor  do  not  develop.  Again,  the  patient  may  fall,  and  become  at  once 
comatose  and  stertorous,  as  in  apoplexy. 

Of  great  interest  are  the  attacks  niarkeil  mainly  by  a  momentary  loss 
or  didurbance  of  cfp)iscioui<nesi<.  The  face  may  suddenly  pale  and  the 
eyes  l(M)k  vacant.     Whatever  is  being  done  is  interrupted,  and  imme- 

»  "  L'p:ncepbale,"  1908,  No.  6. 
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diately  resumed.  The  patient  ordinarily  has  no  knowledge  of  anji;hing 
unusual  having  occurred.  In  talking  he  suddenly  stops,  looks  absent- 
minded,  and  takes  up  the  sentence  where  it  was  broken.  A  musician 
may  pause  one  or  two  bars,  and  continue.  At  table  the  cup  is  poised 
half  way  to  the  mouth,  etc.  In  other  instances  a  little  twitching  of  the 
face  is  noticed,  or  the  patient  drops  or  throws  whatever  he  has  in  his 
hand,  and  usually  there  is  momentary  rigidity  during  the  brief  uncon- 
sciousness. In  some  instances  a  few  words  are  muttered,  or  a  little 
saliva  dribbles  from  the  mouth,  and  in  such  attacks  the  escape  of  urine 
is  far  from  infrequent 

In  rare  instances  the  patient,  under  an  irresistible  impulse,  rapidly 
walks  or  violentlv  runs  for  a  few  moments  in  an  automatic,  unconscious 
way,  and  may  fall  finally  in  a  fit,  or  may  recover  consciousness  without 
an  mtervening  convulsion  ;  or  after  a  fit  a  patient  may  suddenly  nm  for 
some  distance  (epilepsia  procursiva).  Attacks  of  stertorous  or  profound 
sleep  have  been  recorded,  into  which  the  patient  falls  at  intervals,  and 
during  which  he  can  not  be  aroused.  These  may  alternate  with  convul- 
sive attacks  or  may  be  replaced  by  them.  Attacks  of  generalized  or  lo- 
calized trembling,  local  spasm,  and  salaam  spasms  may  constitute  the  epi- 
leptic paroxysm.  As  before  said,  the  only  constant  feature  in  epileptic 
attacks  is  a  disturbance  of  consciousness  during  the  period  of  the  attack. 
Ceni  ^  has  observed  sudden  falling  of  body-temperature  for  about  an 
hour,  amounting  to  several  degrees,  sometimes  recurring  several  times  a 
day,  and  apparently  constituting  an  epileptic  equivalent. 

Psychic  Equivalents  of  the  Epileptic  Attack. — Instead  of 
epileptic  attacks  of  the  ordinary  kind,  or  in  alternation  with  such,  or  as 
a  repeated  prelude  to  the  major  convulsions,  or  immediately  following 
the  fits,  we  may  have  a  variety  of  acute  mental  disturbances.  Epilep- 
tics may  unconsciously,  automatically,  and  with  apparent  purpose  per- 
form a  number  of  coordinate  acts.  Homicidal,  obscene,  or  pyromaniac 
acts  may  thus  be  done  by  epileptics,  or  intricate  manoeuvers,  such  as 
require  the  use  of  tools,  may  be  accomplished.  Subsequently,  as  a  rule, 
they  have  no  knowledge  of  such  acts.  The  procursive  fit  may,  in  a  sort 
of  status,  be  prolonged  so  that  the  patient  may  make  long  flights,  or,  in 
a  less  violent  way,  make  journeys  of  several  hours'  or  several  days* 
duration,  during  which  the  conduct  is  so  natural  as  to  attract  no  notice. 
Self-consciousness  usually  is  rather  abruptly  restored,  and  they  are 
astonished  to  find  themselves  at  a  distance  from  home,  with  an  interven- 
ing blank  period  of  time.  Sudden  wild,  maniacal  outbursts,  in  which 
the  patient  may  be  destructive  and  dangerous  to  others,  are  encountered, 
and  these  may  terminate  suddenly  or  be  protracted  for  several  days, 
attended  by  great  excitement,  a  high  pulse  and  temperature,  and  subse- 
quent collapse.  Sometimes  such  attacks  are  stopped  by  a  fit,  or  they 
may  succeed  a  severe  convulsion,  or  they  may  takei  the  place  of  the 
convulsion.  Epileptic  atUomati^m  may,  in  a  static  form,  last  days 
and  weeks,  during  which  the  patient  conforms  naturally  to  his  sur- 
roundings, but  subsequently  has  little  or  no  knowledge  of  the  automatic 
j)eriod. 

1  "  Centralbl.  f.  Nervenh.  u.  Psychiat ,"  Oct.,  1900. 
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Postparoxysmal  Phenomena. — ^As  physicians  in  practice  rarely 
have  the  opportunity  of  seeing  the  patients  in  epileptic  attacks,  a 
knowledge  of  the  postparoxysmal  phenomena  is  important.  As  a 
result  of  the  cortical  exhaustion,  a  number  of  transitory  symptoms 
follow  the  usual  seizure.  Tremor,  paresis,  disturbances  of  speech,  of 
general  sensibility,  and  of  the  special  senses  have  sometimes  been 
observed ;  the  muscular  strength  is  commonly  reduced,  the  knee-jerks 
are  diminished  or  abolished,  and  muscular  tone  is  lessened.  Onuf,^ 
however,  insists  that  during  the  convulsion  and  in  the  postepileptic 
period  the  reflexes  are  as  commonly  increased  as  diminished.  Babinski's 
toe-sign  is  usually  present  on  both  sides  during  the  period  of  stertor  and 
in  the  comatose  states  that  sometimes  follow  or  substitute  the  attacks. 
Several  attacks,  repeat^  within  a  few  hours,  lead  to  an  appreciable  loss  of 
body  weight.  The  urine,  even  after  a  single  attack,  shows  an  increase 
of  phosphates,  particularly  of  the  earthy  phosphates,  and  of  the  nitrog- 
enous constituents.  The  temperature  is  commonly  subnormal.  This 
may  occur  even  in  petit  mal  and  has  been  noted  in  the  brain  itself 
by  Mirto.2  The  toxicity  and  acidity  of  the  urine  are  increased,  and 
Agostini  *  finds  the  gastric  juice  has  toxic  properties.  These  properties 
are  most  marked  just  before  and  after  a  fit,  and  are  proportionate  to  the 
intensity  of  the  attack.  Vomiting  after  an  attack  is  not  uncommon 
and  almost  invariably  causes  the  fit  to-  be  attributed  to  errors  of  diet, 
which  is  sometimes  the  case.  Cabitto  *  claims  that  the  sweat  of  epilep- 
tics is  hypertoxic  previous  to  the  fits,  and  urges  the  use  of  hot  baths 
in  the  treatment  of  the  disease,  asserting  good  results  from  their  em- 
ployment. The  special  toxicity  of  the  excretions  in  epilepsy  is  not 
proven.  The  arterial  pressure  is  reduced,  crises  of  polyuria,  diarrhea, 
sweating,  and  salivation  may  be  encountered.  The  presence  of  petechial 
ecchymoses,  the  bitten  tongue,  the  voided  urine,  or  fecal  discharge  is  to 
be  noted.  Ordinarily,  there  is  mental  hel>etude  and  sluggishness,  a 
tendency  to  languor,  and  a  desire  to  sleep.  Headache  is  usually  com- 
plained of,  and  often  there  is  a  feeling  of  extreme  muscular  fatigue  and 
soreness.  The  psychic  depression  may  reach  a  stupi>n>us  degree,  and 
this  niav  follow  attacks  that  lack  muscular  violence.  There  is  a  decided 
tendency  to  mental  deterioration,  which,  in  tlie  nuijority  of  cases,  pre- 
senting frequently  reixnited  major  or  minor  attacks,  nuirkedly  tends  to 
dementia  in  tlie  end. 

Myoclonus  Epilepsy. — In  rare  instances  myoclonia  and  epilepsy 
occur  in  tlie  same  ]>atient,  constituting  niy(x;lonus  epilepsy  or  the  "«>f/?o- 
ciation  (Jiseasc.^^  Such  cases  usually  show  marked  degeneracy,  and  the 
disease  begins  early  in  life.  Epilepsy  usually  antedates  the  myoclonic 
features  which  when  once  developed  usually  increase  in  severity  and 
coninionly  evmtuate  in  epileptic  convulsions. 

The  niyocloiuis  of  the  association  disease  is  somewhat  atypical  com- 
pannl  with  the  essential  myoclonias.*  The  contractions  are  usually 
lightning-like,  but  may   have  a   fibrillary  character,  involving  certain 

»  "  Am.  Me<l.;*  Jan.  80,  11K)1.  -  "  Annali  di  Neun.loffia/'  1899. 

3  "  Kiv.  (li.  Pat.  Ntrv.  e  Ment./'  iii,  1896.  ^  '•  Kiv.  Sper.  di  Fruniat.,"  1897. 

*  Clark  and  Pix»ut,  "  Am.  Jour,  of  Insanity,"  Oct.,  ll»02. 
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parts  of  muscles  only, — a  condition  described  as  "  live  flesh," — ^and 
such  manifestations  are  likely  to  develop  into  typical  myoclonic  con- 
tractions, though  they  may  remain  fibrillary  through  the  life  of  the 
patient.  A  single  general  tonic  contraction  may  rarely  constitute  the 
entire  clinical  picture.  Myoclonus  contractions  end  imperceptibly  in 
the  tonic  stage  of  the  epileptic  paroxysm.  The  contractions  are  often 
strong  and  aifect  large  masses  of  muscles,  rendering  locomotion  difficult. 
The  trunk  is  frequently  affected,  causing  the  body  to  jerk  backward  and 
forward  and  laterally.  The  face  and  distal  portion  of  the  extremities 
are  frequently  involved.  Generally  the  myoclonus  is  symmetrical,  but 
both  sides  are  not  always  synchronously  involved.  Commonly  it  begins 
in  the  upper  extremities,  and  in  a  few  days  or  weeks  involves  the  lower 
extremities,  the  body,  neck,  and  face  in  the  order  given,  the  muscles 
about  the  eyes  and  mouth  being  the  last  affected.  The  tongue  and 
diaphragm  frequently  suffer,  in  severe  cases  producing  grunts  and 
barks,  a  sort  of  laryngeal  tic.  As  the  malady  develops  the  myoclonus 
becomes  more  and  more  persistent  during  the  waking  state,  having  a 
tendency  to  develop  the  myoclonic  status,  which  may  terminate  in  death. 
As  a  general  rule,  superficial  and  deep  reflexes  are  increased,  and  also, 
as  a  rule,  there  is  lack  of  physical  and  mental  development. 

The  prognosis  as  to  recovery  is  extremely  poor.  Those  who  have 
reached  mature  years  present  extreme  senility  and  progressive  de- 
mentia. 

The  diagnosis  in  a  typical  case  is  easy.  There  are  family  types 
and  sporadic  cases,  the  majority  being  of  the  latter  variety.  The  con- 
dition may  be  acute  and  severe  or  mild  and  chronic. 

The  treatment  can  be  only  palliative,  but,  as  a  general  rule,  long 
remissions  both  in  the  myoclonus  and  the  epileptic  course  may  be 
obtained  by  the  use  of  bromids. 

Gontmuous  Epilepsy. — Under  the  name  of  epilepsia  partialis  con- 
tinua,  several  Russian  writers,  notably  Koshewnikow,  have  described 
a  rare  form  of  epilepsy,  marked  by  characteristic  major  attacks,  but  also 
presenting  in  the  intervals  persistent  clonic  movements  of  limited  extent. 
These  clonic  movements  are  sometimes  of  such  vigor  as  to  require  the 
constant  use  of  the  unaffected  hand  to  steady  them.  Their  gradual  in- 
crease in  severity  leads  to  a  full  attack.  In  some  instances  they  have 
persisted  during  sleep.  A  somewhat  similar  fractional  status  is  also  at 
times  observed  in  Jacksoniau  cases  and  in  organic  brain  lesions. 

The  General  State. — ^The  bodily  health  in  epileptics  may  leave 
little  room  for  complaint.  Very  commonly  they  present  gastric  dis- 
turbances, a  sluggish  skin,  and  constipated  bowels;  but  usually  this  is 
due  to  the  bromids  with  which  these  patients  are  so  commonly  satu- 
rated. Many  epileptics  have  gormandizing  habits  and  insatiate  appe- 
tites for  food.  This,  with  the  inactivity  often  forced  upon  them  by  the 
disease  and  reinforced  by  the  bromids,  leads  to  flabby  fatness.  As  a 
rule,  they  are  indifferent  and  careless,  and  oft^n  the  finer  mental  attrib- 
utes and  the  keener  sensibilities  are  dulled  early  in  the  disease. 

Diagnosis. — The  diagnosis  of  epilepsy  is  oft^n  very  difficult,  if  the 
attacks  are  incomplete  or    not  open  to  intelligent  observation.     The 
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disease  in  the  nocturnal  form,  or  in  the  varieties  of  petit  mal  with 
slight  attacks,  may  not  attract  attention  for  years.  When  the  suspicion 
of  epilepsy  is  aroused, — as,  for  instance,  by  bed-wetting,  bloody  stains 
upon  the  pillow,  unexplained  bruises,  conjunctival  ecchymoses,  a 
dislocation  or  fracture  occurring  during  sleep,  cuts  on  the  face  or 
scalp,  a  bitten  tongue,  or  some  automatic  or  convulsive  attack, — a 
careful  investigation  will  rarely  fail  to  disclose  the  nature  of  the  disorder. 
In  such  cases  a  history  of  repeated  momentary  unconsciousness,  or  of 
some  of  the  various  sensory  aurse,  is  significant  An  account  of  noc- 
turnal enuresis  or  nocturnal  pavor  in  childhood  is  suggestive.  Convul- 
sions during  teething,  the  marks  of  degeneracy,  or  the  presence  of  a 
family  neuropathic  trace  have  some  weight.  If  there  have  been 
repeated  convulsions,  and  they  conform  to  the  epileptic  type,  presenting 
sudden  onset,  with  or  without  warning,  tonic,  clonic,  and  stertorous 
stages,  and  complete  recovery,  there  is  little  room  for  doubt. 

We  have,  however,  to  exclude  the  epileptoid  fits  symptomatic 
of  various  functional  and  toxic  conditions.  Intestinal,  renal,  metallic, 
drug,  and  alcoholic  poisonings  may  cause  convulsions  that  very 
closely,  or  exactly,  copy  the  attacks  of  epilepsy,  and  they  may  induce 
epilepsy  in  those  predisposed.  Vertigos  of  gastric,  aural,  ocular,  and 
neurasthenic  origin  may  suggest  petit  mal.  Hysterical  conviUsions  are 
often  mistaken  for  those  of  epilepsy.  Organic  brain  disease,  such  as 
tumors,  cerebral  palsies  in  children,  and  brain  injuries,  may  occasion 
epileptiform  attacks.  Finally,  epileptic  seizures  may  be  of  the  apo- 
plectic form  and  suggest  cerdyral  hemorrhage,  or  the  psychic  equiva- 
lents may  be  confused  with  transitory  mania.  In  every  case  it  is 
obligatory  to  examine  the  patient  rigorously  from  head  to  foot,  both  for 
the  purposes  of  diagnosis  and  treatment.  Of  epilepsy,  there  is  no  one 
pathognomonic  symptom.  The  following  table  shows  some  of  the 
diflFerential  characters  of  epileptic  and  hysterical  convulsions : 


Table  op  Differential  Characters  of  Epileptic  and  Hysterical  Attacks. 


The  Fit. 

Epilepsy. 

Hysteria. 

Prodromes. 

Mental  or  physical  premoni- 
tions. 

Emotional  disturbance. 

Aura. 

Common,  but  momentary. 

Common   and    of  considerable 
duration. 

Onset 

Sudden,  complete  ;  cry,  fall, 
rigidity. 

Gradual. 

CoDScioii.sDess. 

Instantly  lost 

Partially  lost  or  retained. 

Course  of  convulsion. 

Tonic,  clonic,  and  stertorous 
stages. 

Kpileptoid^nd  emotional 
phases. 

Duration. 

Two  to  five  minutes. 

A  few  minutes  to  several  hours. 

Positions. 

Gk)vemed  by  flexors,  mainly. 

Tendency  to  extension,  arc  de 
cercUy  opisthotonos,  crucifixa- 
tion  attitude,  etc. 
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Table  op  Differential  Characters  of  Epileptic  and  Hysterical  Attacks 

(  Continued ). 


The  Fit. 

Epilepsy. 

Hysteria. 

Eyes. 

Pupils  dilated  and  rigid. 

Pupils  generally  mobile  and 
active. 

Tongue. 

Usually  bitten. 

Bitten  very  exceptionally. 

Mouth. 

Frothing  common. 

Frothing  absent 

SphiDcters. 

Relaxed,  usually. 

Usually  continent 

Pulse. 

Accelerated  greatly  and  ten- 
sion increased. 

Rate  and  tension  not  much 
changed. 

Temperature. 

Elevated  1°  or  2°  R 

Normal. 

TermiDatioD. 

In  hebetude;  gradual. 

Rather  prompt  ending  and  little 
discomfort 

Urine. 

Increased    nitrogenous  and 
phosphatic  elements. 

Increased  acidity  and  toxic- 
ity. 

Urea  reduced,  phosphates  de- 
creased, and  changed  phos- 
phatic formula  :  often  large 
quantity,  but  or  low  specific 
gravity. 

Postparoxysmal  con- 
ditions. 

Petechial    ecchymoses,    re- 
duced muscular  strength, 
diminished       knee-jerks, 
mental   obscuration  ;    no 
memory  of  attack. 

No  motor  or  reflex  changes  : 
some  recollection  of  phases  or 
attack;  usual  mental  condi- 
tion at  once  regained  ;  pres- 
ence of  various  stigmata. 

Prognosis. — ^As  an  exception^  but  proving  the  rule  of  gravity  in 
the  prognosis  of  epilepsy,  rare  cases  recover  spontaneously.  In  a 
general  way  there  is  little  hope  for  cure,  if  the  disease,  with  repeated 
attacks,  has  lasted  over  two  years,  or  been  intense  in  its  manifestations 
for  even  a  shorter  period.  There  is  some  tendency  for  it  to  appear, 
subside,  reappear,  or  increase  at  the  developmental  epochs  of  dentition, 
puberty,  adolescence,  and  the  climacteric.  Any  inciting  cause  that  is 
controllable  is  a  favorable  consideration.  Epilepsy  as  a  manifestation 
of  d^eneracy  is  of  bad  import.  If  there  is  any  reason  to  suppose 
that  organic  cortical  changes  have  occurred,  or  if  dementia  has  appeared, 
the  outlook  is  unfavorable.  Grand  mal  cases  offer  a  slightly  better 
prognosis  than  petit  mal  or  psychic  cases. 

A  single  attack  is  almost  never  fatal  of  itself,  but  a  condition  of 
status  is  very  likely  to  terminate  fatally,  and  every  attack  undoubtedly 
leaves  some  harmful  trace.  Rarely  a  severe  attack  owing  to  some  cardiac 
weakness  terminates  fatally  through  pulmonary  edema.  ^  The  natural 
tendency  of  epilepsy  is  to  dementia.  The  oftener  the  attacks  occur,  the 
worse  the  mental  'prospects.  Death  by  status,  or  through  vascular  acci- 
dent, or  by  suffocation,  or  other  physical  mishap  attending  a  fit,  is  not  so 
very  rare.  Tuberculosis  is  a  frequent  cause  of  death.  Epilepsy,  with  fits 
at  long  intervals,  particularly  if  first  appearing  after  twenty  years  of  age, 
Is  not  inconsistent  with  mental  qualities  of  a  high  order,  and  may  not 
shorten  life  or  abridge  usefulness.    The  majority  of  epileptics,  under 

I  Shanahan,  "N.  Y.  Med.  Jour.,"  Jan.  11,  1908. 
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proper  conditions,  may  be  advantageously  and  profitably  employed  in 
colonies  provided  for  the  purpose. 

Treatment. — A  systematic  study  of  the  patient  is  the  first  step 
toward  treatment.  Every  possible  source  of  local  irritation  must  be 
investigated.  Occasionally,  the  aura  may  direct  attention  to  some  body- 
disturbance  that  acts  as  an  inciting  cause  of  the  fits.  Asthenopia  due 
to  errors  of  refraction,  or  faulty  eye  muscles,  nasal  disease,  pharyngeal 
tumors,  maxillary  or  dental  faults,  gastric  inadequacy,  intestinal  para- 
sites, rectal  ulcers,  hemorrhoids  and  fissures,  constipation,  diarrhea, 
vesical  and  genital  troubles,  must  all  be  sought  and  corrected,  if  found. 
Toxic  crnidiiions  are  equally  important.  Auto-intoxication  from  the 
stomach,  intestines,  or  kidneys  must  be  stopped.  Alcohol,  lead,  tobacco, 
coffee,  tea,  and  dietetic  errors  may  incite  the  fits  in  those  predisposed. 
Hygienic  regulatums  are  of  the  greatest  importance.  These  pertain  (1) 
to  the  diet,  which  should  be  nourishing,  easily  digested,  and  of  reason- 
able amount.  Milk,  fish,  vegetables,  and  suitable  fruit,  with  a  small 
amount  of  starchy  articles  and  a  very  little  meat,  is  generally  best  for 
epileptics.  In  some  instances  an  absolute  milk  diet  is  decidedly  helpful, 
and  may  be  continued  for  many  months  with  advantage.  (2)  Baths  and 
exercise  to  keep  the  skin,  muscles,  and  circulation  active,  and  out-door 
life  to  further  the  same  end,  are  valuable.  Often  vigorous  manual  labor 
is  advisable.  (3)  The  rooms,  ventilation,  clothing,  occupation,  amuse- 
ments, and  habits  of  the  patient  are  worthy  of  full  consideration.  Do 
not  overlook  the  tendency  to  constipation. 

Improvement  under  such  measures  is  the  rule,  and  in  rare  instances 
it  is  one's  good  fortune  to  see  epilepsy  subside  after  the  removal 
of  some  irritation  or  the  correction  of  some  toxic  state. 

Turning  to  drugs,  the  most  im|)ortancc  attaches  to  the  bromids,  but 
they  should  be  reserved  as  a  last  resort  or  as  an  adjuvant.  Cures  by 
tlie  bromid  treatment  are  not  to  be  expected.  It  is  at  best  a  palliative 
treatment  and  one  often  fraught  with  great  disadvantage.  Usually,  in 
order  to  completely  suppress  the  attacks  an  amount  of  bromid  is  re- 
quired that  maintains  constant  hebetude.  As  a  practical  fact,  if  the 
fits  are  not  controlled  by  sixty  grains  of  bromid  a  day,  the  question  is 
quite  sure  to  arise  whether  the  epilepsy  or  the  bromid  is  the  greater 
evil.  It  is  a  frequent  exjx^rience  to  see  patients,  brutalized  by  bromid, 
go  months  without  fits,  but  with  a  loss  of  mental  and  physical  activity. 
Sometimes  the  attacks  then  recur  with  seemingly  additional  violence,  or 
status  may  develop.  Among  the  bromids  there  is  little  choice,  but  the 
soilium  siilt  is  least  likely  to  disturb  the  stomach.  During  the  use  of 
the  bromids  the  intestinal  tract  must  be  kept  aseptic  by  the  use  of  large 
quantities  of  drinking  water  or  some  of  the  laxative  waters,  and  the 
administration  of  some  antifermentative,  like  salol  or  betanaphtol. 
No  attempt  should  be  made  to  displace  nocturnal  fits  by  giving  large 
doses  of  bromid  at  bed-time.  Rather  should  the  nocturnal  feature  of 
the  disease  be  favored,  and  in  other  cases  it  is  to  the  advantage  and 
safety  of  the  patient  to  induce  a  nocturnal  incidence  of  the  attacks.  To 
this  end  the  bromid  may  best  be  administereil  in  a  single  dose  on  rising 
in  the  morning,  or  by  a  dose  after  breakfast  and  at  noon.    When  men- 
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struation  aggravates  the  epilepsy,  the  doses  of  bromid  may  be  doubled 
for  a  few  days  before,  during,  and  after  the  period. 

Sometimes  the  use  of  antipyrin,  phenacetin,  trional,  or  other  of  the 
coal-tar  derivatives,  with  bromids,  gives  better  results  than  the  bromids 
alone.  Digitalis  or  belladonna  in  similar  association  will  be  found 
valuable  in  those  cases  where  there  is  weak  circulation.  Sumbul  and 
solanum  have  their  advocates,  but  so  has  had  every  other  remedy  ever 
known  to  man.  Flechsig  has  proposed  the  use  of  opium,  to  be  followed 
by  bromids,  in  cases  of  long  standing.  He  gives  opium  in  doses  gradu- 
ally increasing  from  one  to  fifteen  grains  or  more  a  day,  if  well  borne, 
and  after  a  few  weeks  abruptly  stops  the  opium,  substituting  bromid, 
twenty  to  forty  grains,  three  times  daily.  Bechterew  combines  bromid, 
adonis  vernalis,  and  oodein  with  favorable  results.  Any  one  of  these 
plans  may  be  tried  when  bromid  alone  fails  or  loses  its  force.  Richet 
and  Toulouse  ^  called  prominent  attention  to  the  asserted  value  of  with- 
drawing common  salt  from  the  food  of  epileptics,  thereby  securing,  it 
was  thought,  a  better  absorption  of  the  bromids.  A  very  general  trial 
of  this  measure  has  led  to  the  belief  that  it  is  one  of  decided  value,  and 
as  a  rule  smaller  doses  of  bromids  are  more  eflScacious  under  this 
r^ime  than  larger  ones  without  it.  Even  alone,  without  the  use  of 
bromid,  the  withdrawal  of  salt  secured  a  reduction  of  the  number  of  fits 
in  fourteen  cases  reported  by  Garbini,  and  the  attacks  were  less  severe. 
The  plan  is  entitled  to  a  trial  in  all  cases,  but  is  often  very  difficult  to 
carry  out  in  the  usual  run  of  private  practice.  The  physical  health  de- 
clines rather  rapidly  if  salt  be  entirely  excluded,  but  a  decided  limitation  of 
the  amount  of  salt  can  usually  be  effected  with  advantage.  Patients  vary 
greatly  in  this  regard  as  in  all  others,  and  personal  peculiarities  and  re- 
quirements must  be  kept  in  view. 


CHAPTER  X. 
MIGRAINE. 


Migraine  is  an  explosive,  paroxysmal  psychoneurosis.  The 
attack,  usually  commencing  with  sensory  and  mental  symptoms,  is 
almost  always  attended  by  headache,  which  is  frequently  one-sided, 
and  there  is  generally  nausea  and  vomiting.  It  is  sometimes  called 
hemicraniay  sick  headache,  or  megrim.  Owing  to  the  vomiting,  it  is  often 
erroneously  attributed  to  ** biliousness." 

Etiology. — Heredity  is  strongly  marked.  It  is  more  commonly 
direct  than  in  almost  any  other  neurosis.  Migraine  may  sometimes 
be  trace<l  through  several  generations,  numbering  dozens  of  cases  in 
a  single  family  tree.  Any  neuropathic  family  is  almost  sure  to  pre- 
sent cases  of  migraine.  It  seems  capable  of  transmission  by  transfor- 
mation, alternating  with  hysteria,  epilepsy,  and  insanity.  It  may  be 
associated  witli  the  graver  neuroses,  or  with  psychoses,  in  a  given 
patient.  Gout  and  arihrHism  have  similar  close  relations  with  it. 
*  Richet  and  Toulouse,  Paris  Academy  of  Sciences,  Nov.,  1899. 
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Thirty  per  cent,  of  cases  begin  between  five  and  ten  years  of  age,  and 
the  balance  appear  mainly  at  puberty,  adolescence,  and  during  early 
adult  years.  In  rare  instances  it  may  b^in  after  thirty.  The  female 
sex  is  somewhat  more  commonly  affected  than  the  male. 

The  inciting  cause  is  often  obscure.  Some  cases  date  from  periods 
of  loioered  physical  health  arising  from  any  cause.  The  cases  beginning 
in  early  childhood  very  frequently  follow  the  first  systematic  use  of  the 
eyes  for  near  vision,  as  in  school-work.  Eye-strain,  arising  from  accom- 
modative or  muscular  asthenopia,  is  certainly  competent  to  incite 
migrainous  attacks  in  those  predisposed.  Gouty  or  lUhemic  conditions, 
constipation,  indigestion,  fatigue,  lactation,  emotional  disturbance,  or  any 
febrile  movement  may  set  up  the  attack. 

Symptoms. — ^The  symptoms  of  migraine  are  those  of  the  attacks. 
These  vary  considerably  in  different  patients,  but  are  tolerably  uniform 
for  the  given  case.  There  are  usually:  (1)  Premonitory  symptoms; 
(2)  sensory  disturbances ;  (3)  headache ;  (4)  nausea ;  (5)  vomiting ;  (6) 
sleep;  and  (7)  complete  recovery,  occurring  generally  in  the  order 
given.  In  addition,  there  are  usually  vasomotor  symptoms  and  occa- 
sionally mental  and  motor  phenomena. 

The  premonitory  symptoms  are  most  common  in  the  cases  in  which 
the  early  sensory  symptoms  are  least  marked.  For  a  few  hours  or  a 
day  the  patient  feels  heavy,  dull,  apathetic,  and  is  usually  indifferent 
and  irritable.  There  may  be  slight  headache  or  somnolence.  After  a 
nap  he  may  wake  up  with  a  fully  developed  one-sided  headache,  or  this 
may  be  present  on  awakening  in  the  morning.  The  sensory  symptoms 
occur  in  over  half  of  the  cases.  They  usually  begin  quite  suddenly. 
Bright  spots  before  the  eyes,  colored  rings,  luminous  zigzags,  hemi- 
anopsia, dimness  of  vision,  clouds,  etc.,  are  some  of  the  subjective  visual 
disturbances.  They  affect  both  eyes,  and  are  sometimes  lessened  if  the 
eyes  are  closed.  They  are  usually  most  ])r()nouncod  or  entirely  confined 
to  the  homologous  half  fields.  Some  patients  only  feel  a  vague  ocular 
discomfort,  or  decided  photophobia  may  he  ])resent.  Taste  and  hearing 
are  exceptionally  affected  in  a  similar  manner.  In  some  cases  there  are 
sensory  symptoms  in  the  limbs,  face,  throat,  or  tongue,  but  especially  in 
the  hand  or  foot.  A  tingling  or  numbness  invades  the  parts  and  gradu- 
ally advances  toward  the  center.  These  sensory  disturbances  usually 
last  ten  to  twenty  minutes  and  then  subside,  the  headache  immediately 
displacing  them. 

Motor  ffi/mptoms,  though  exceptional,  are  verj^  valuable  indica- 
tions of  the  cerebral  nature  of  this  neurosis.  The  extremity  which 
presents  tingling  may  show  paresis,  and  the  following  headache  is 
usually  on  the  opjx)site  side.  Motor  a])hasia  may  be  added  to  right-arm 
tingling  and  left  hemicrania,  and  the  left  halves  of  the  retina  may  be 
disturbed  by  visual  sensations,  which  are  referred  outwardly  to  the  right 
fields.  Temporary^  woixl-ileafness  has  also  been  recorded.  In  another 
group  of  rare  cases  there  is  tninsient  unilatenil  ]>aresis  of  the  oculo- 
motor, marked  by  ptosis,  outward  squint,  double  vision,  pupillary'  dila- 
tation, and  loss  of  accommodation,  constituting  the  so-called  ophthalmo- 
jlyic  migraine. 
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Slight  mental  changes  occur  in  some  patients,  such  as  depression^ 
mental  confusion,  restlessness,  loss  of  memory,  stupor,  double  conscious- 
ness, or  a  recurrence  of  some  vivid  memory.  Attacks  of  temporary 
delirium,  with  or  without  subsequent  ignorance  of  the  mental  state,  are 
sometimes  seen. 

The  headache  is  the  most  uniform,  dominant,  and  distressing  symp- 
tom. It  varies  in  different  cases  in  degree,  duration,  and  location,  but 
is  commonly  intense  and  ordinarily  circumscribed,  at  least  at  first. 
Often  commencing  as  a  localized,  intense  pain  in  a  small  spot  in  the 
temporal,  frontal,  ocular,  or  occipital  region,  it  gradually  spreads  to  the 
rest  of  the  same  side  of  the  head,  or  may  become  diffused  all  over  the 
head.  Less  commonly  it  commences  on  both  sides  as  a  frontal  or 
occipital  pain.  Rarely,  it  passes  down  the  back  of  the  neck  and  into 
the  arm.  The  character  of  the  headache  is  tolerably  uniform  in  the 
same  case,  but  some  patients  have  several  varieties,  which  reappear  from 
time  to  time,  and  are  recognized  as  old  acquaintances.  The  character  of 
the  attack  may  also  undergo  great  modifications  during  the  patient's  life- 
time. The  headache  lasts  from  one  or  two  hours  to  ten,  twenty,  or  forty, 
and  may  subside  abruptly  after  nausea  or  nausea  and  vomiting,  or  grad- 
ually grow  less  and  disappear.  During  the  height  of  the  headache  the 
patients  usually  shun  light  and  noise,  and  remain  as  quietly  recumbent  as 
possible.  Movement,  such  as  rising  or  stooping,  intensifies  the  pain. 
Tenderness  of  the  scalp  or  nerve-trunks  is  unusual. 

In  most  cases  nausea  appears  after  the  headache  develops  or  has 
reached  its  height,  and  there  is  complete  anorexia.  Digestion  appears 
to  be  stopped,  as  unchanged  food  is  sometimes  vomited  many  hours  aft;er 
its  ingestion. 

The  nausea  leads  to  vomiting  in  a  fair  proportion  of  the  cases,  and 
emesis  is  attended  by  much  retching  and  difficulty.  It  is  ofl«n  repeated 
and  protracted,  so  that  biliary  matter  may  finally  appear  in  the  ejecta. 
Usually,  once  commenced,  it  is  provoked  by  swallowing  any  fluid,  or 
even  by  the  saliva,  which  is  commonly  apparently  increased  in  amount. 
Often  the  patient  is  cold,  pinched,  clammy,  and  suggests  the  collapse  of 
seasickness  or  choleraic  disturbance.  Frequently,  as  the  vomiting 
subsides,  a  feeling  of  great  relief  is  experienced,  the  headache  ceases, 
and  the  patient  falls  into  a  quiet  sleep  of  a  few  minutes  or  several  hours, 
from  which  he  arouses  and  asks  for,  or  tolerates,  a  little  food. 

The  vasomotor  symptoms  are  interesting,  and  have  attracted  great 
attention.  Early  in  the  attack,  before  the  headache  has  appeared,  there 
is  frequently  pallor  or  mottling  of  the  face.  In  some  instances  a  vivid 
red  streak  in  the  middle  of  the  brow  or  a  one-sided  flush  invariably 
appears.  The  pallor  is  succeeded  by  flushing,  in  some,  and  there  may 
be  general  pn)fuse  |>erspiration.  Commonly,  the  extremities  are  cold 
during  the  severe  pain,  the  pulse  sharp  and  retarded.  Usually  the 
contracted  pupils  show  the  participation  of  the  cervical  sympathetic. 
This  rarely  is  unilateral,  and  may  produce  retraction  of  the  eyeball. 
The  inhibited  digestion  may  be  due  to  a  similar  angiospastic  condition 
of  the  gastric  arterioles.  As  the  attack  declines,  the  surface  reddens, 
the  pulse  resumes  its  proper  rate,  the  pupils  relax,  the  pallor  disappears, 
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and  in  rare  cases  some  puffiness  in  the  scalp  has  been  noted.  Increased 
diuresis  may  follow.  •  In  the  intervals  the  patient  may  feel  perfectly 
well. 

Course. — Migraine  has  a  tendency  to  persist  for  many  years,  when 
once  established.  Commonly,  in  women,  after  the  menopause,  it  sub- 
sides, and  it  disappears  in  men  after  fifty-five  or  sixty.  The  attacks 
occur  with  more  or  less  regularity,  and  sometimes  with  remarkable 
periodicity.  Menstruation  may  provoke  it  monthly  in  women.  It 
sometimes  occurs  every  Sunday,  especially  in  men  who  change  their 
daily  routine  at  that  time.  Irregular  intervals  of  weeks  or  months 
may  intervene,  when  any  of  the  inciting  causes  may  precipitate  it ;  but 
it  is  usually  noticeable  that  an  inciting  cause  or  condition,  acting  soon 
after  an  attack,  fails  to  induce  an  immediate  recurrence.  It  is 
evident  that  the  attack  has  cleared  the  atmosphere  and  exhausted  the 
susceptibility.  In  certain  rare  instances  the  migrainous  attacks  have 
been  replaced  by  epileptic  seizures  presenting  the  same  premonitory 
fwitures.  A  case  has  been  seen  presenting  migraine,  epilepsy,  and 
transitory  mania,  apparently  as  alternating  equivalents.  Kraffl-Ebing  ^ 
reports  a  number  of  cases  in  which  transitory  mental  disorder  occurred 
as  part  of,  or  in  alternation  with,  migraine.  The  premonitory  hemiopia 
in  a  case  reported  by  Noyes  became  permanent.  In  advanced  years  the 
migraine  may  apparently  be  replaced  by  labyrinthine  vertigo.  After 
many  attacks,  some  intellectual  impairment  has  been  noted.  Granting 
the  neuropathic  substratum  in  migraine,  the  association  or  succession  of 
other  neuroses  and  psychoses  is  surprising  mainly  by  its  rarity. 

Pathology. — In  the  absence  of  knowle(^  regarding  the  morbid 
anatomy  of  migraine,  we  are  thrown  back  upon  theories  and  analogies. 
Attracted  by  the  vasomotor  symptoms,  many  attributed  the  migrainous 
attacks  to  disturbance  of  the  sympathetic.  This  is  a  clear  confusion  of 
effect  and  cause,  of  symptom  and  disease.  Taking  into  consideration 
the  cortical  features  manifest  in  sensory  disturbance,  hemiopia,  tingling, 
aphasia,  motor  loss,  crosvsed  hemicrania,  mental  features,  cardiac  and 
digestive  inhibition,  and  the  vasomotor  disturbance  itself,  there  can  be 
little  doubt  that  niigniine  is  a  cerebral  disorder.  Its  resemblance  to 
epilepsy,  if  not  its  actual  relationship,^  points  to  the  same  conclusion. 
The  exact  nature  of  the  cortical  instability  is  for  the  future  to  reveal. 

Diagnosis. — The  diagnosis  of  migraine  depends  mainly  u[)on  its 
paroxysmal  and  recurrent  character  and  its  definite  cliniail  features. 
The  sensory  premonitions  and  vasomotor  phenomena  are  very  significant 
when  present.  In  cases  presenting  migrainous  attacks  of  the  milder 
sort>i,  it  is  difficult  to  be  sure  that  the  headache  is  not  due  to  some  ordi- 
nary cause,  until  its  rejwated  recurrence  under  somewhat  similar  circum- 
stances dechires  its  nature.  "Sick  headaclie''  is  almost  invariably 
migraine.  The  vesperal  headaches  of  ayplulisy  and  the  quotidian  or 
tertian  headaches  of  malaria^  occur  with  greater  ])eriodical  regularity 
and  with  nmch  shorter  intervals  than  the  attacks  of  migraine.  Both  lack 
the  nausea,  vasomotor  symptoms,  and  complete  recovery.     From  petit 

1  "  Alienist  and  Neurologist,"  Jan.,  1000. 

2  Wilfred  Harris,  "Transient  Uemiopias,"  "Brain,"  1897. 
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mal  the  diagnosis  may  often  offer  considerable,  difficulty.  The  pre- 
monitory sensations  may  be  taken  for  an  aura,  but  their  prolonged  dura- 
tion is  unlike  the  momentary  warning  of  epilepsy.  Unconsciousness 
does  not  occur  in  migraine ;  it  is  the  most  constant  feature  of  epilepsy. 
Headache,  as  a  symptom  of  other  disease  developing  in  a  migrainous 
patient^  may  be  overlooked  and  the  concurrent  malady  neglected.  The 
headaches  of  Bright's  disease,  of  cerebral  tumor,  of  syphilis,  or  malaria 
may  be  wrongly  attributed  to  the  neurosis. 

Prognosis. — Migraine  is  usually  a  stubborn  and  persistent  malady. 
It  has  a  tendency  to  last  until  involutional  changes  in  the  organism 
commence,  when  it  frequently  spontaneously  subsides  by  a  gradual  in- 
crease of  the  intervals  between  the  attacks,  rather  than  by  a  lessening 
of  their  severity.  If  the  disease  is  of  short  duration,  and  some  remov- 
able cause  can  be  discovered,  the  prognosis  is  fairly  good.  In  older 
cases  the  attacks  can  usually  be  rendered  less  frequent  and  often  aborted 
if  the  patient  is  watchful  and  persists  in  treatment 

Treatment. — Unless  the  condition  or  agent  provocative  of  the 
attacks  can  be  discovered  and  removed,  there  is  little  likelihood  of  fully 
successful  management.  To  this  end  all  sources  of  peripheral  irritation 
and  auto-intoxication  must  be  carefully  investigated.  Eye-strain,  im- 
proper diet,  excesses,  or  bad  habits  of  any  sort  must  be  corrected.  In 
some  migrainous  patients  any  relative  excess  of  nitrogenous  food  is  sure 
to  induce  an  attack.  As  a  rule,  for  these  patients  an  abundance  of  out- 
door air,  free  cutaneous  and  intestinal  excretion,  and  an  unstimulating 
diet  are  indicated.  A  tablet  of  yi^  of  a  grain  of  nitroglycerin,  allowed 
to  dissolve  in  the  mouth,  and  taken  at  the  earliest  premonition,  will 
sometimes  abort  an  attack.  Caffein  has  a  similar  effect  with  some 
patients.  Others,  by  taking  a  large  dose  of  broinid  and  lying  down, 
occasionally  escape.  Others,  again,  by  inducing  emesis,  or  by  washing 
out  the  stomach,  interrupt  the  jmroxysm.  When  the  attack  is  once  on, 
heat  or  cold  to  the  head,  warmth  to  the  extremities,  and  a  mild  sinapism 
over  tlie  stamach  are  helpful.  A  dark,  quiet  room  is  usually  demanded. 
Morphin  will  control  the  pain,  but  should,  if  possible,  be  avoided,  to 
prevent  setting  up  the  opium-habit. 

If  the  attacks  are  of  considerable  frequency, — say  one  or  two  a  week,— 
a  continuous  course  of  broniid,  as  in  epilepsy,  may  give  good  results. 
In  the  forms  marked  by  paretic  symptoms  of  oaset — by  ophthalmoplegia, 
for  instance — the  bromid  treatment  is  of  the  greatest  value,  and  such 
cases  should  be  managed  much  as  cases  of  epilepsy  with  incomplete 
attacks. 


CHAPTER  XI. 
NEUROSES  FOLLOWING  TRAUMATISM. 

The  subject  of  neuroses  following  injuries  is  one  of  vast  importance 
to  the  general  practitioner,  and  has  a  medicolegal  side  of  much  interest. 
The  question  has  been  greatly  befogged  for  many  reasons.     The  firsl 
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important  work  directing  attention  to  this  class  of  cases  was  the  publi- 
cation of  Erichsen  in  1871  on  "Spinal  Concussion,"  reprinted  in  1875. 
In  it  he  reports  fifty-three  cases  resulting  from  injuries,  received  mainly 
upon  railways.  These  cases  present  all  manner  of  lesions,  alone  hav- 
ing in  common  the  negative  feature — absence  of  external  evidence  of 
injury.  In  this  list  are  embraced  cases  of  fracture  of  the  dorsal  ver- 
tebrae, hemorrhage  into  the  cord,  division  of  the  cord,  meningitis,  simple 
nervousness,  hysteria,  neurasthenia,  and  pretty  much  everything  else. 
Unfortunately,  "concussion  of  the  spine,"  as  set  forth  by  Erichsen, 
was  seized  upon  by  lawyers  as  the  basis  for  prosecuting  suits  for  damage 
against  corporations,  and  it  became  fixed  as  a  disease-entity  in  the  legal 
and-  medical  mind.  In  1883  Page,  a  railway  surgeon,  brought  out  a 
book  written  from  an  ex  parte  standpoint  to  counteract  the  contentions  of 
Erichsen,  and  the  battle  raged  fiercely  from  both  sides  for  a  number  of 
years.  Subsequently,  in  Germany,  Oppenheim,  in  1889,  made  a  closer 
classification  between  organic  injuries  and  those  not  marked  by  gross 
histological  changes,  and  proposed  the  term  "  traumatic  neuroses "  for 
the  latter.  About  the  same  time,  and  subsequently,  Charcot  taught  and 
demonstrated  that  the  nervous  symptoms  in  these  cases,  apart  from  those 
attributable  to  organic  lesions,  were  precisely  the  same  as  are  presented 
in  neurasthenia  and  hysteria. 

The  early  errors  of  Page  and  Erichsen  are  easily  understood  if  it  is 
recollected  that  the  finer  anatomy  of  the  nervous  system,  as  well  as  the 
physiology  of  the  cord,  was  but  little  known  in  their  time ;  that  the 
electrical  reactions  of  nerves  and  muscles  were  not  clearly  understood ; 
that  the  stigmata  of  hysteria  and  the  symptom-group  of  neurasthenia 
were  still  undeciphered.  Unfortunately,  there  was  a  tendency  to  dignify 
all  the  morbid  conditions  following  serious  injury  by  such  terms  as 
"spinal  concussion,"  "railway  spine,"  "traumatic  neurosis,"  and 
"  Erichsen's  disease,"  without  any  attempt  to  distinguish  their  real 
significance  or  differentiate  among  them. 

It  must  be  evident  that  after  a  railway  injury,  as  after  injuries 
occurring  under  any  other  circumstances,  throe  chisses  of  conditions  may 
arise:  (1)  All  sorts  of  injuries  of  a  surgical  chanieter;  (2)  traumatic 
hysteria ;  and  (3)  traumatic  neurasthenia.  Various  combinations  of 
these  three  mav  result,  and  they  are  coninionlv  found  in  association. 
Surgical  conditions  and  neurasthenia  or  liystcroneurasthenia  may  be 
present,  or  neurasthenia  or  hysteria  may  alone  follow  concussions,  in- 
juries, or  frights  attending  accidents,  especially  upon  the  railways.  It 
should  be  clearly  recognized  that  the  nervous  disturbances  marking 
neurasthenia  and  hysteria  are  likely  to  develop  in  proportion  to  the 
predisi)osing  tendency  in  the  individual,  and  also  in  proportion  to  the 
amount  of  mental  shock  attending  the  accident.  In  railway  accidents 
the  element  of  fright  reaches  its  highest  development,  and  consequently 
there  is  a  prej)onderance  of  neurasthenia  and  hysteria,  or  their  combi- 
nations, in  jx'rsons  the  victims  of  such  accidents. 

In  the  consideration  of  a  case  in  which  physical  conditions  and 
nervous  symptoms  have  originated  from  injury,  it  is  necessar}'  to  look  at 
it  first  as  a  surgical  case,  and  secondly  to  consider  it  as  a  nervous  case. 
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Cranial  fracture^  cerebral  hemorrhage,  focal  epilepsy,  or  traumatic 
insanity  may  follow  injuries  to  the  head.  Dislocations  and  fractures  of 
the  spine,  lacerations  and  hemorrhages  of  the  cord,  myelitis  and  menin- 
gitis, muscular  strains,  and  ligamentous  ruptures  may  follow  blows  and 
injuries  to  the  back,  either  directly  or  indirectly  applied.  Concussion, 
if  sufficiently  severe,  even  without  apparent  local  physical  injury,  may 
induce  hemorrhages  in  the  meninges  or  in  the  cerebrospinal  apparatus. 
It  would  be  well  to  drop  the  terms  concussion  of  the  brain  and  spinal  con- 
cussion, as  there  is  a  tendency  to  look  upon  them  as  vague  but  actual 
diseases.  Concussion  is  a  mode  of  action  only,  and  like  any  other  mani- 
festation of  force  may  vary  in  every  degree  so  as  to  be  entirely  insignifi- 
cant or  of  the  utmost  gravity.  Accidents  producing  such  injuries  may  at 
the  same  time  so  disturb  the  nervous  equilibriimi  that  neurasthenia  is  de- 
veloped or  hysteria  is  provoked.  The  neurasthenia  of  traumatism,  or  of 
fright  associated  with  the  possibilities  of  traumatism,  is  exactly  the  same 
as  neurasthenia  arising  from  any  other  source.  Hysteria  associated  with 
traumatism,  or  conditions  associated  with  traumatism,  is  exactly  the  same 
as  hysteria  occurring  from  other  causes.  The  combinations  of  organic 
with  nervous  diseases  of  a  character  not  yet  associated  with  known  organic 
changes  must  be  deciphered  on  distinct  lines.  The  surgical  features 
have  their  own  prognosis ;  the  nervous  disorders  have  their  proper  out- 
look, and  they  are  not  necessarily  related. 

Cases  of  this  character  may  be  considerably  complicated  by  litigation. 
In  exceptional  instances  there  is  dishonest  and  outright  simulation. 
More  frequently  the  anticipation  of  legal  proceedings,  the  numerous 
special  examinations,  the  suggestions  arising  from  attorneys  and  phy- 
sicians, and  the  very  natural  tendency  to  exaggeration  serve  to  highly 
accentuate  the  subjective  side  of  the  clinical  picture.  Corporations  and 
their  legal  and  medical  officers  usually  look  upon  all  such  claimants  as 
dishonest,  and  by  their  bearing,  if  not  by  their  words,  antagonize  and 
aggravate  the  patients  who  come  to  take  an  almost  morbid,  spiteful 
pleasure  in  cultivating  their  aches  and  bodily  and  mental  distress. 
They  see  damages  in  every  symptom,  and  the  hopeful  expectation  of 
physical  recovery  that  is  so  potent  for  good  is  completely  destroyed. 
This  peculiar,  morose,  depressed,  and  querulous  mental  attitude  has  even 
been  dignified  by  the  names  litigation  psychosis  and  traumatic  psychosis. 
It  not  infrequently  results  that,  upon  the  completion  of  litigation  and 
the  cessation  of  irritation  and  introspection,  prompt  improvement  takes 
place.  From  a  medical  standpoint,  it  is  always  better  that  an  immediate 
legal  settlement  be  made. 

The  profession  should  recognize  that  traumatic  neurasthenia  and 
traumatic  hysteria  are  serious  and  disabling  conditions.  Every  case 
must  be  specialized,  and  the  amount  of  disability  and  the  probability  of 
its  duration  must  be  estimated  from  all  the  facts. 


PART  VIIL 


SYMPTOMATIC  DISORDERS. 


There  are  a  number  of  symptomatic  disorders  veiy  commonly  met 
with  in  nervous  maladies  and  essentially  nervous  in  character  that 
nearly  reach  the  dignity  of  diseases.  Headache,  vertigo,  insomnia,  and 
neuralgia  are  the  most  important.  Headache  and  vertigo  have  been 
specifically  emphasized  whenever  they  had  a  special  relation  to  diseases 
of  the  nervous  apparatus,  and  can  be  easily  followed  from  the  index. 
Neuralgia  and  sleep  disorders  require  further  study. 


CHAPTER  I. 
NEURALGIA* 

Neuralgia  (nerve  pain)  is  always  a  symptom.  Difficulty  arises 
from  the  fact  that  intense  neuralgic  affections  have  often  been  confused 
with  their  most  prominent  painful  symptoms.  Neuritis  and  neuralgia 
have  l)een  differentiated  only  in  recent  years.  Even  now  there  are  many 
who  fail  to  discriminate  between  trifacial,  brachial,  and  sciatic  neuri- 
tides,  and  neunilgias  of  similar  location.  It  also  appears  proven  that 
an  irritation  at  first  pnKlucing  neunilgia  may,  by  its  jx^rsistcnce,  set  up  a 
neuritis  or  contrariwise,  and  it  is  certainly  clear  that  neuralgia  is  one  of  the 
symptoms  of  neuritis,  (lonlon,  ^  basing  his  conclusioas  upon  the  histolog- 
ical examination  of  nerves  removed  in  eight  cases  of  facial  neuralgia, 
says : 

(1)  The  occurrence  of  degeneration  of  the  peripheral  nerve  is  fre- 
quent if  not  constant  in  neuralgia. 

(2)  That  this  nerve  degeneration  is  very  probably  a  primar\'  condition, 
which  as  a  neuritis  assumes  an  ascending  course  ami  involves  secondarily 
the  Giusserian  ganglion.  Although  this  contention  is  still  debatable,  there 
is  great  probability  in  favor  of  the  above  view. 
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(3)  The  blood-vessels  undoubtedly  play  a  certain  role  in  the  causation 
of  a  degenerative  state  of  the  peripheral  nerve. 

(4)  That  it  is  difficult  if  not  impossible  to  draw  a  sharp  distinction 
between  neuritis  and  neuralgia,  as  accumulated  facts  show  an  anatomical 
basis  in  the  latter  affection. 

(5)  In  view  of  these  anatomical  facts,  it  is  highly  important  to  re- 
move surgically  a  nerve  affected  with  so-called  neuralgia  as  early  as  pos- 
sible after  a  short  trial  of  medical  treatment  is  given. 

The  distinction,  therefore,  is  not  always  easy.  Neuralgia  may  be  an 
expression  of  disturbance  acting  (1)  locally,  or  (2)  systemically,  or  (3) 
in  both  ways  at  once.  Neuralgias  may  be  visceral  or  peripheral,  and  many 
visceral  diseases  have  their  corresponding  peripheral  or  somatic  neuralgias. 
In  this  relation  the  reader  is  referred  to  the  section  on  Pain  and  the  Re- 
ferred Pains  of  Visceral  Disorders  as  outlined  by  Head  (p.  57  et  seqj). 
Many  neuralgias — such  as  angina  pectoris  in  cardiac  disease,  intercostal 
neuralgia  in  gastrohepatic  disease,  testicular  neuralgia  in  kidney  disease, 
pleurodynia,  gastrodynia,  and  coccygodynia — are  very  clearly  symptom- 
atic and  secondary.  There  are  certain  conditions  favoring  the  appearance 
of  neuralgia,  and  there  are  a  few  localized  neuralgias  that  require  indi- 
vidual consideration. 

Conditions  Favoring  Neuralgias. — Intense  neuralgic  conditions 
are  rare  in  early  life  and  in  old  age,  but  when  tliey  appear  after  sixty, 
they  usually  have  an  irremediable  organic  basis  and  are  correspondingly 
intractable.  Women  suffer  in  this  way  more  than  men.  In  some 
instances  there  is  a  marked  hereditary  tendency,  and,  as  a  rule,  the 
"nervous''  and  neurotic,  the  possessors  of  unstable  nerve-cells,  are 
most  prone  to  neuralgic  conditions.  This  shows  out  strongly  in  the 
clinical  histories  of  hysteria  and  neurasthenia.  Arthritism  in  its  broad- 
est sense  is  a  congener. 

The  inciting  causes  of  disturbance  marked  by  neuralgic  features  are 
very  numerous.  Any  impairment  of  health,  any  debilitating  influence, 
any  continuous  fatigue,  anemia,  emotion,  concussion,  may  be  symptom- 
atized  by  neuralgia.  Exposure  to  cold,  peripheral  local  irritations,  and 
any  cause  of  neuritis,  as  well  as  every  form  of  neuritis,  may  set  up 
neuralgic  pains.  Nearly  all  toxic  influences  may  induce  neuralgia. 
Those  toxic  causes  which  are  so  active  in  the  etiology  of  neuritis  may 
induce  neuralgic  pain.  Lead,  alcohol,  diabetes,  auto-intoxication,  mala- 
ria, and  acute  infections  may  all  have  neuralgic  symptoms.  The  root 
pain  of  tabes,  the  peripheral  pains  of  cortical  brain  disease,  and  the 
nerve  pains  of  neuromata  are  easily  understood. 

Characters  of  Neuralgic  Pains. — Neuralgic  pains  are  commonly 
unilateral,  and  confined  to  the  distribution  of  a  part  or  the  whole  of  a 
single  nerve,  or  of  several  nerves.  The  pain  is  inconstant  and  usu- 
ally paroxysmal,  with  complete  freedom  in  the  intervals,  or  with  a  dull 
ache  between  the  severe  pains.  They  are  usually  described  as  dart>- 
ing,  stabbing,  tearing,  ripping,  lightning-like,  as  if  shot,  and  by  other 
w^ords  or  phrases  expressing  their  sudden,  instantaneous  character. 
They  may  be  repeated  rapidly  during  a  few  minutes,  or  occur  singly 
at  longer  intervals.     The  pain  is  located  deeply  in  the  parts,  but  often 
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is  attended  by  great  superficial  hypersensitiveness.  At  the  same  time 
deep  pressure  may  give  relief.  During  the  painful  attacks^  motion  of 
the  muscles  of  the  parts,  a  touch,  even  a  breath  of  air  in  severe  cases, 
may  renew  the  stabbing  pains.  Heat,  cold,  and  alcoholics  may  intensify 
or  diminish  the  pain  in  various  cases. 

Neuralgic  areas  during  the  pains  and  between  the  paroxysms 
usually  present  nerve  tenderness.  This  is  most  prominent  at  certain 
points  where  the  nerve  is  superficial,  overlies  bone,  or  is  inclosed  by 
fascia  or  other  rigid  tissue.  They  correspond  to  the  "  maxima ''  of 
Head  and  constitute  the  "  tender  points ''  of  Valleix. 

In  some  cases  the  pain  has  a  tendency  to  radiate  into  other  branches 
of  the  same  nerve  or  into  related  ner\'es.  In  the  same  way  irritation  of 
one  branch  of  a  nerve,  es|>ecially  of  the  trifacial,  may  induce  neuralgia 
in  another  division.  Neuralgic  pains  are  often  very  fugaceous,  appear- 
ing now  here,  now  there,  especially  when  arising  from  systemic  causes. 

The  associated  muscles  may  act  spasmodically  in  the  pain  storms. 
This  is  rather  common  in  the  trifacial  form,  but  it  is  difficult  to  tell 
whether  the  grimace  is  volitional  or  not  In  the  same  way  a  sharp 
leg  neuralgia  may  be  attended  by  a  drawing  up  of  the  limb^  and,  if  the 
patient  is  walking,  he  may  suddenly  fall. 

Very  ofl^n  the  parts  subject  to  neuralgia  show  vasomotor  disturb- 
ance and  trophic  changes.  The  vessels,  at  first  constricted,  usually 
dilate,  and  flushing  follows.  Edema,  local  sweating,  erythema,  scali- 
ness,  loss  of  hair,  blanching  of  the  hair,  herpes,  and  pigmentation  may 
attend  upon  neuralgia  that  is  symptomatic  of  a  Jieuritis.  Localized 
hypertrophy,  due  to  the  continued  congestive  features  of  neuralgia^  may 
be  encountered. 

Pathologfy. — The  mechanism  of  neuralgic  pains  has  been  a  fruitful 
theme  of  discussions,  into  which  we  need  not  enter.  The  following 
facts  indicate  the  inteq)osition  of  the  spinal  apparatus  in  neuralgic 
pains:  (1)  The  pain  may  occupy  the  areas  related  to  several  spinal 
segments,  and  not  closely  follow  the  distribution  of  ner\'es.  In  shingles, 
for  instance,  the  herjx?tic  and  painful  area  on  the  iipj)er  trunk  is  bounded 
by  horizontal  planes,  and  not  by  the  intercostal  furrows ;  (2)  irritation 
of  one  branch  of  the  nerve  may  be  radiated  into  another,  which  it  could 
only  reach  by  way  of  the  nuclear  cells  ;  (3)  the  pain  may  develop  exclu- 
sively in  another  region  than  the  one  irritated  ;  (4)  division  of  the  poste- 
rior nerve- root,  as  has  been  done,  esjwcially  by  Abl)6  and  others,  or 
sepanition  of  the  afferent  path  anywhere  between  the  cord  and  lesion, 
immediately  stops  the  neuralgia ;  (5)  irritation  of  the  proximal  stumps 
of  a  divided  ner\'e  gives  rise  to  pain  referred  to  the  periphcrj'  to  which 
that  nerve  is  anatomically  related.  This  is  seen  in  amputation  neuro- 
mata and  in  anesthesia  dolorosa. 

By  this  conception  we  are  able  to  understand  how  systemic  poison- 
ing, as  by  alcohol  or  malaria,  may  so  predispose  the  spinal  ganglia  that 
pain  is  occasioned  by  a  peripheral  disturbance,  perhaps  insignificant  in 
itself.  It  also  explains  the  ability  of  an  intense  or  protracted  peripheral 
irritation  to  set  up  localized  pain,  which  may  long  persist  after  the  irri- 
tant condition  has  subsided. 
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Varieties  of  Neuralgic  Pains. — An  enumeration  of  the  common 
varieties  of  neuralgic  pains  is  all  that  need  be  attempted.  They  are 
classified  (1)  as  to  location,  and  (2)  as  to  c^use. 

Varieties  Depending  upon  Location. — ^Trifacial,  cervico-occipital,  oer- 
vicobrachial,  brachial,  dorso-intercostal,  intercostal,  lumbo-abdominal, 
spinal,  sacral,  coccygeal,  sciatic,  crural,  metatarsalgia,  etc.  Visceral 
forms  :  Pleurodynia,  angina  pectoris,  cardialgia,  gastralgia,  gastrodynia, 
hepatalgia,  enteralgia,  nephralgia,  ovaralgia,  testicular  neuralgia,  etc. 

Varieties  Depending  on  Oatise  or  Association. — Epileptiform  neu- 
ralgia, really  a  neuralgic  facial  tic ;  reflex  sympathetic  neuralgia,  one  in 
which  the  pain  appears  at  a  distance  from  its  irritant  source ;  traumatic 
neuralgias,  really  traumatic  neuritis ;  occupation  neuralgias,  a  part  of 
occupation  or  fatigue  neuroses ;  herpetic  neuralgias,  the  neuralgic  pains 
attending  zoster ;  hysterical  neuralgias,  really  stigmata  of  the  neurosis  ; 
rheumatic,  gouty,  diabetic,  anemic,  and  malarial  neuralgias,  associated 
with,  and  often  due  to,  the  respective  systemic  states ;  syphilitic  neu- 
ralgia, very  rare,  and  due  to  the  syphilitic  cachexia.  Pains  in  syphilis 
are  ordinarily  due  to  neoplastic  infiltration  of  the  nerves  and  other  tis- 
sues ;  degeneration  neuralgia  appears  in  the  aged,  and  is  due  to  involu- 
tional changes  in  the  organism. 

Trifacie^  Neuralgria. — ^Of  all  varieties  of  neuralgia,  that  occurring 
in  the  trifacial  is  the  most  important.  It  oflen  is  extremely  persistent 
and  intractable.  The  constant  exposure  of  the  fifth  pair  in  the  face  and 
nasopharynx  to  injury  and  infection  of  the  periphery,  the  course  trav- 
ersed by  the  nerve  through  bony  channels  and  over  resisting  struc- 
tures, and  its  very  extensive  distribution  territory,  lay  it  especially  liable 
to  irritating  and  traumatic  conditions.  Its  association  with  otiier  cranial 
nerves  sometimes  causes  it  to  be  reflexly  affected,  as  from  the  motor 
oculi  and  pneumogastric.  It  is  affected  about  equally  often  on  either 
side,  and  very  rarely  bilaterally.  Exceptionally,  all  three  branches  are 
painful,  but  more  commonly  the  neuralgia  is  confined  to  one  or  two  of 
them. 

When  the  first  branch  is  affected,  the  pain  is  supraorbital,  radiating 
from  the  supraorbital  foramen  over  the  corresponding  side  of  the  brow, 
or  even  to  the  vertex.  The  eyeball  is  frequently  tender,  or  may  be  the 
seat  of  neuralgic  pains.  Tender  points  are  usually  found  at  the  notch, 
on  the  upper  lid,  and  over  the  lower  margin  of  the  nasal  bone.  When 
the  second  division  is  affected,  the  pain  is  located  over  the  cheek,  between 
the  orbit  and  the  mouth,  spreading  onto  the  wing  of  the  nose.  The 
tender  points  are  at  the  lower  border  of  the  nasal  bone,  over  the  malar 
prominence,  at  the  infraorbital  foramen,  on  the  gum  above  the  canine 
tooth,  and  sometimes  on  the  hard  palate.  In  neuralgia  of  the  third 
division,  pain  traverses  the  lower  jaw  and  tongue  and  the  corresponding 
portion  of  the  face,  extending,  by  the  auricular  branches,  to  the  zygo- 
matic, and  even  to  the  parietal  region.  The  tender  points  are  over  tlie 
inferior  dental  foramen,  in  the  temple,  and  in  the  parietal  regions. 

The  pain  is  usually  intense,  lancinating,  shock-like,  and  may  cause 
the  most  excruciating  torture.  The  attacks,  if  at  all  severe,  usually 
cause  vasomotor  and  secretory  disturbance.  Lacrimation,  salivation, 
and  mucous  discharge  from  the  nose  may  be  encountered.    The  brow,  or 
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lip,  or  tongue,  or  the  entire  side  of  the  face,  may  be  swollen  and  eden^ 
atous.  The  hyperalgesia  is  often  intense^  so  that  wiping  the  nose  or 
eye,  taking  liquids  into  the  mouth,  and  mastication  are  attended  by 
great  suffering,  and  often  provoke  a  repetition  of  the  neuralgic  pains. 
Herpes  possibly  only  occurs  when  histological  changes  in  the  nerve  or 
its  nucleus  have  taken  place. 

The  neuralgias  of  the  brachial,  intercostal,  and  sciatic  nerves  are 
oftien  intense,  and  present  similar  tender  points  and  superficial  hyper- 
algesia.    The  location  of  both  have  been  described  on  page  bT  et  seq. 

Treatment. — The  treatment  of  a  symptom  is  necessarily  the  treat- 
ment of  the  underlying  disease.  Local  and  constitutional  conditions 
capable  of  determining  neuralgic  pains  must  be  carefully  sought,  and 
local  conditions  capable  of  producing  neuralgia  at  a  distance  must  not 
be  overlooked.  In  order  to  specialize  the  matter  we  may  consider  the 
treatment  of  trifacial  neuralgia  in  detail.  With  proper  variations  the 
same  considerations  and  measures  apply  to  other  neuralgias. 

Treatment  of  Trifacial  Neuralgia. — In  the  treatment  of  a  tri- 
facial neuralgia  a  careful  search  for  local  irritation  is  first  to  be  made. 
In  many  cases  pressure  upon  a  given  })oint  will  check  or  inhibit  the 
pain.  If  such  an  inhibiting  point  can  be  found,  it  is  a  source  of  great 
relief  to  the  patient.  If  the  pain  is  intense  and  the  hyperalgesia  severe, 
the  use  of  morphin  or  cocain  may  be  required  to  make  the  examination. 
This  should  commence  at  the  vertex.  The  scalp  and  brow  should  be 
carefully  palpated,  the  orbit  investigated,  the  eye  examined  for  refractive 
errors,  local  inflammation,  and  glaucoma.  The  nasal  fossse,  the  antra, 
the  nasopharynx,  the  mouth,  and  especially  the  jaws,  nmst  be  thoroughly 
scrutinized.  It  is  useless  to  sacrifice  teeth  unless  a  competent  dentist 
finds  them  diseased.  As  a  rule,  a  careful  dental  overhauling  is  a  nec- 
essary measure  in  protracted  cases,  even  where  the  pain  is  not  located 
in  the  dental  branches. 

The  jrt'neral  systemic  state  is  of  equal  imjKDrtance.  The  facial  neu- 
ralgias of  infections,  grip,  malaria,  and  (»ye-strain  commonly  involve 
the  ophthalmic  division.  Dental  and  maxillarv  disease  is  most  common 
in  the  middle  branch.  Compression  of  the  nerve  in  the  dental  canal 
often  wuises  neuralgia  of  the  third  branch.  In  elderly  people  who  have 
lost  their  teeth  the  resulting  greater  elevation  of  the  ehin  stretches  the 
dental  hnmeh  of  the  third,  and  may  cause  a  neuralgia  that  can  be 
readily  relieved  by  the  use  of  dental  plates  of  proper  vertical  pro|)or- 
tions  to  j)revent  the  tug  upon  the  affected  nerve.  Anemias,  cachectic 
stjites,  and  conditions  of  auto-intoxi«ition  from  the  kidneys,  stomach, 
or  intestines,  must  be  corrected.  Neoplasms  in  the  cranial  cavity,  or 
facial  fossse,  jaws,  and  antra,  may  impinge  uix)n  the  nerve  and  set  up 
neuralgic  pains. 

In  the  management  of  these  cases  it  is  usually  necessary  to  maintain 
complete  rest.  Many  cases,  otherwise  rebellious,  improve  vcrj'  rapidly 
under  the  Mitchell  rest  system.  Food  must  usually  be  taken  in  a  liquid 
form,  and  in  very  severe  cases  the  nasiil  tube  must  be  employed.  Masti- 
cation onlinarily  provokes  the  pains.  Directcil  against  the  pain  we  have 
in  malarial  cases  to  employ  large  doses  of  quinin,  or  Warburg's  tine- 
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ture,  or  both,  for  several  days,  and  follow  them  with  arsenic,  iron,  and 
quinin  in  moderate  doses  for  weeks.  The  purpose  is  to  cinchonize  the 
patient  and  maintain  a  saturation  of  the  blood  with  quinin.  A  prepara- 
tory calomel  purge  is  of  importance.  In  other  cases  we  have  to  resort 
to  sedatives,  and  are  usually  reduced  finally  to  the  use  of  morphin.  The 
reliable  aconitia  of  Duquesnel,  in  doses  of  -g-J-g-  of  a  grain,  several  times 
a  day,  is  sometimes  of  great  service,  and  may  be  increased  if  well  borne. 
Slight  numbness  of  the  lips,  tongue,  and  fingers  may  be  expected,  and 
this  amount  of  action  can  not  safely  be  exceeded.  Cocain,  by  local 
hypodermatic  administration  or  anodal  diffusion,  is  not  reliable,  and  often 
acts  badly.  Morphin  should  only  l>e  given  by  the  physician  or  a  com- 
petent nurse.  It  is  well  if  the  patient  can  be  kept  in  ignorance  of  the 
nature  of  the  drug,  owing  to  the  tendency  which  is  especially  strong 
in  these  neurotic  cases  to  the  acquirement  of  the  opium-habit.  The 
use  of  electricity  is  more  often  disappointing  than  otherwise.  The  posi- 
tive pole  to  the  tender  area,  with  three  to  ten  milliamperes  uninterrupted 
current  for  ten  minutes,  sometimes  allays  the  paiu.  The  current  should 
commence  from  zero,  slowly  increase  until  felt  as  "  warm,"  and  finally 
decrease  in  the  same  way,  without  shock.  The  use  of  strychnin  hypo- 
dermatically  in  large,  repeated,  and  increasing  doses,  the  patient  being 
meanwhile  confined  to  bed  and  carefully  fed,  as  advocated  by  Dana,  is 
a  promising  line  of  treatment.  Commencing  with  -^  of  a  grain  every 
four  hours,  doses  of  ^  of  a  grain  are  sometimes  well  tolerated.  It  is  well 
to  employ  general  massage  at  the  same  time,  and,  as  the  pain  subsides, 
massage  and  vibrations  to  the  tender  area  and  sensitive  points  may  be 
added  with  advantage.  As  a  last  resort,  operation  may  be  advised,  but 
only  when  a  careful,  intelligent,  and  persistent  use  of  general  and  spe- 
cial measures  has  failed,  or  there  is  evidence  of  organic  changes  in  the 
nerve  or  nucleL  There  are  three  general  varieties  of  operations  upon 
the  trifacial :  (1)  Those  for  the  purpose  of  section,  exsection,  stretchings 
divulsing,  or  twisting  out  the  various  branches  at  some  point  below  the 
floor  of  the  skull ;  (2)  those  directed  to  enucleation  of  the  trifacial  gan- 
glion ;  (3)  division  of  the  sensory  root  of  the  fifth  above  the  ganglion. 
Operations  upon  the  ganglion  are  very  difficult  and  dangerous.  Fre- 
quently, tlie  eye  on  tlie  same  side  has  been  lost.  The  operation  of 
Horsley,  in  which  the  skull  is  opened  and  the  sensory  root  divided 
beneath  the  })ons,  is  much  less  mutilating  and  disfiguring,  but  seems  to 
be  attended  by  danger  to  life.  After  root  divisions  the  fibers  degenerate 
upward,^  thereby  producing  a  permanent  result.  This  operation  is 
worthy  of  more  frequent  employment,  in  spite  of  its  difficulty  and 
danger.  Spiller  and  Frazier  ^  modify  this  proceeding  by  reaching  the 
scusorj'  root  above  the  ganglion  but  outside  the  skull,  the  operation 
being  carried  out  precisely  on  the  lines  of  excision  of  the  ganglion. 
Operations  on  the  branches  below  the  ganglion  usually  give  temporary 
freedom  from  pain,  but  relapses  are  common  in  the  same  or  in  adjoining 
branches.  (For  details  the  student  is  referred  to  surgical  works.) 
Fortunately,  with   proj)er  systemic   and   local  treatment  these  severe 

*  L.  F.  Barker,  *'  Jour.  Am.  Med.  Association,"  May  5,  1900. 
a  ''  Phila.  Med.  Jour.,"  Deo.  14,  1901,  and  ibid.^  Oct.  25,  1902. 
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operations  are  very  rarely  demanded.  As  the  slighter  ones  of  neurec- 
tomy, etc.,  occasionally  give  permanent  relief,  they  should  be  tried  first. 
Since  ISchloesser  in  1900  began  the  treatment  of  these  neuralgias  by  the 
intraneural  or  perineural  injection  of  80  per  cent,  absolute  alcohol,  re- 
ports have  come  from  many  sources  tending  to  show  that  when  well 
executed  the  measure  is  nearly  always  promptly  palliative  and  very  fre- 
quently curative  for  a  period  of  months  or  years.  The  method  consists 
in  reaching  the  involved  branches,  as  near  their  exits  from  the  skull  as 
possible,  by  means  of  a  blunt,  hollow  needle,  and  injecting  into  or  around 
them  one  to  two  c.c.  of  the  alcoholic  solution.  Peripheral  tingling  and 
numbness  show  that  the  proper  location  has  been  reached,  and  after  a 
few  days  sensation  returns.  The  injection  sometimes  requires  several 
repetitions  at  short  or  lengthy  intervals.  An  excellent  r4sum6  of  the 
subject  and  technique  has  been  published  by  Hecht.* 


CHAPTER  II. 
DISORDEEIS  OF  SLEEP* 

The  disorders  and  disturbances  of  sleep,  while  mainly  symptomatic, 
in  some  instances  reach  an  important  development  and  almost  attain  the 
dignity  of  a  disease.  Sleep  may  be  defined  as  a  recurring,  necessary 
state  of  lessened  muscular,  mental,  and  organic  activity,  attended  by 
comparative  unconsciousness  of  surroundings.  No  physical  or  mental 
function  is  absolutely  abeyant.  Respiration,  circulation,  metabolism, 
catabolism,  muscular  movements,  and  dreams  demonstrate  the  {)ersist- 
ence  of  functional  activities.  Entirely  dreaml(»ss  sleep  probably  does 
not  occur.  Sleep,  therefore,  is  a  composite  which  may  be  variously 
disintegrated.  Sleep-walking,  talking  in  the  sleep,  nightmare,  night- 
terrors,  and  nocturnal  enuresis,  may  be  considered  as  localized  or  partial 
sleeplessness.  In  somnambulism  the  motor  apparatus  is  awake,  as  it  is  in 
night-terrors.  In  enuresis  we  have  a  somnambulism  of  the  lumbar  cord, 
to  adopt  a  term  from  the  French.  Of  the  physiology  of  sleep,  though 
it  is  more  necessary  to  life  than  food,  we  know  comparatively  little. 

Physical  Features  of  Sleep. — In  sleep  there  is  muscular  relaxation. 
The  lids  are  lowered  over  the  upturned  eyeballs ;  the  expression  is  one 
of  repose.  Respiration  is  slower  and  less  deep.  Mosso  states  that  the 
amount  of  air  insj)ired  by  a  normal  man  during  sleep  is  one-seventh 
of  that  used  during  similar  pericxls  of  quiet  wakefulness.  Breathing 
is  distinctly  thoracic  in  character,  the  diaphnigm  acting  but  slightly ; 
inspiration  is  more  prolonged  and  the  respiratory  pause  is  absent.  There 
is  a  decrease  in  carbonic  acid  elimination  and  an  increase  in  the  absorp- 
tion of  oxygen.  The  circnlalion  presents  inij)ortant  modifications.  The 
pulse  is  less  rapid.  The  superficies  of  the  IkhIv  lias  an  increased  vascu- 
larity and  is  often  reddened;  there  is  lowered  arterial  pressure  and  a 

1  "Jour.  A.  M.  A./'  Nov.  9,  1907. 
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smaller  central  circulation.*  The  brain  is  comparatively  anemic.  The 
arterial  cliangee  take  place  in  a  precise  way,  increasing  with  some 
rapidity  during  the  first  hour,  maintaining  a  maximum  for  an  hour  or 
two,  and  then  gradually  decreasing  to  the  waking  moment.  Such 
curves  have  been  shown  by  the  plethysmograph  and  correspond  fairly 
well  to  those  indicating  the  depth  of  sleep  as  demonstrated  by  Kohl- 
schutter  and  others.  In  accordance  with  universal  experience,  the  first 
few  hours  of  sleep  are,  therefore,  most  profound,  refreshing,  and  valu- 
able. The  tliorax  and  limbs  actually  increase  in  size  during  sleep, 
owing  to  the  circulatory  conditions ;  and  we  readily  comprehend  the 
increased  actimty  of  the  skin,  the  tendency  to  night-sweats,  and  the  ease 
with  which  one  is  chilled  during  sleep.  Lombard,  Rosenbach,  and 
others  have  ob3er^'ed  that  the  muscle  r^Uxes  are  esag^rated  just  before 
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and  during  the  early  moments  of  sleep,  but  gradually  subside,  and  the 
knee-jerk  may  even  disappear.  Slight  disturbances  tending  to  awaken 
the  individual  are  attended  by  a  corresponding  increase  in  the  reflix 
activity  and  the  central  cireulation.  We  are  all  familiar  with  sudden 
starlings  when  dropping  off  to  sleep — a  manifestation  of  the  increased 
reflex  excitability,  constituting  one  of  the  epiphenomena  of  sleep. 
The  pupifs  are  contracted  in  proportion  to  the  profoundness  of  the  sleep. 
Requirements  for  Sleep. — Individuals  vary  greatly  in  the  amount 
of  sleep  required,  and  at  different  ages  there  are  different  needs.  While 
some  few  adulbt  find  f«iur  or  five  hours  sufficient,  the  great  majority 
demand  eight  or  ten.  There  are  also  temperamental  differences  and 
many  variations,  the  result  of  habit  and  cireumstancea.  Crichton  Brown 
says  that  at  four  years  twelve  hours'  sleep  are  needed  ;  at  fourteen  years, 
ten  hour4  ;  at  seventeen,  nine  and  one-hialf  hours ;  then  seven  or  eight 
hours  during  adult  life.  In  old  age  continuous  sleep  is  rare,  and  the 
lequirefnent  is  less;  but  frequent  naps  and  dozing,  by  day  as  well  as  at 
'  Howell,  "  Jour,  ot  Experimetital  Med.,"  1897. 
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night,  maintain  a  fair  average.  Infants  may  sleep  most  of  tlie  twenty- 
four  hours.  More  sleep  is  required  in  cold  than  in  temperate  or  warm 
countries. 

Conditions  Favoring  Sleep. — A  cool,  dark,  quiet,  well-ventilated 
room,  a  comfortable  bed,  and  adequate,  not  excessive,  covering,  are 
conducive  to  sleep.  A  preparatory  period  of  sleepiness  is  natural,  and, 
in  cases  of  insomnia,  must  be  cultivated.  Active  emotions,  mental 
worries,  intense  thought,  cold  extremities,  or  a  chilled  skin  defeat  the 
rearrangement  of  the  circulation,  on  which  so  much  depends.  No 
physical  function  is  so  readily  disturbed  as  sleep.  If  a  person  is 
awakened  at  an  unusual  hour  several  nights  in  succession,  he  tends  to 
establish  a  habit  of  awakening  at  that  hour.  Habit  is  all-powerful, 
both  for  good  and  evil,  in  this  matter.  Regular  hours  for  retiring  and 
awaking  are  most  important.  The  use  of  hypnotics  to  put  patients  to 
sleep  regularly  for  a  few  nights  do  good  mainly  by  reestablishing  the 
natural  initiative. 

Disturbances  of  sleep  are  (1)  those  presenting  a  deficiency,  and 
(2)  those  marked  by  a  morbid  increase  of  sleep. 

WAKEFUL  DISORDERS  OF  SLEEP. 

Insomnia. — Insomnia  is  a  symptomatic  condition,  marked  by  more 
or  less  inability  to  sleep  the  individual's  usual  required  length  of  time. 

Etiologry* — The  causes  of  sleeplessness  are  numerous.  Practically, 
every  deviation  from  health  is  marked  by  disturbance  of  sleep ;  but  in 
many  instances,  once  a  bad  sleep  habit  is  established,  it  tends  to  persist, 
and  may  be  the  chief  complaint  of  the  patient.  Many  persons  are  heredi- 
tarily poor  sleepers.  In  such  instances  every  trivial  sound  or  unusual 
circumstance — a  light,  an  odor,  ajar,  or  even  the  discontinuance  of  a  cus- 
tomary noise  or  light — may  arouse  them.  Llunger,  over-feeding,  indi- 
gestion, constipation,  intestinal  worms,  litheinia,  uremia,  various  drugs, 
tea,  coffee,  tobacco,  alcoholism,  fevers  of  all  sort^s,  malaria,  syphilis, 
lead-poisoning,  cerebral  Iiypereniia  or  anemia,  as  from  cardiac  disease 
or  diathetic  states,  psychic  disturbances,  discomfort,  pain,  neurasthenia, 
grief,  worry,  old  age,  mental  preoeeupation,  and  intense  study  are  among 
the  principal  inciting  causes  of  sl(»epl(\<sness. 

Symptoms. — Some  |Kitients  readily  fall  asleep,  but  shortly  awake, 
and  are  then  sleepless  the  balance  of  the  night,  or  merely  secure  fitful 
periods  of  sleep.  Others  spend  several  hours  getting  to  sleep,  and  may 
then  rest  fairly  well.  Still  others  complain  of  broken  sleep,  the  night 
being  j>asse(l  in  intervals  of  sleep  and  wakefulness,  which  may  he  quite 
uniform  in  a  given  instance.  As  a  rule,  patients  troubled  with  insomnia 
are  disposetl  to  exaggerate  the  amount  of  sleeplessness,  and  it  is  a  common 
exjK'rience  to  find  such  patients  sleeping  soundly  at  times,  or  even  for 
much  of  the  night,  if  they  are  put  under  watch.  Much  loss  of  sleep 
manifests  itself  in  a  haggard,  weary  air,  and  in  lessened  muscular  and 
mentiil  force.  ApjXJtite,  digestion,  energy,  courage,  and  good  nature 
are  diminished.  The  patient  loses  weight,  and,  in  cases  of  absolute 
sleeplessness,  the  loss  may  equal  that  due  to  deprivation  of  food.     The 
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eyes  lose  their  clearness  and  look  dull,  and  the  sclerotic  may  be  con- 
gested. The  tongue  is  coated,  constipation  may  be  present,  and  the 
entire  organism  is  deranged. 

Treatment. — ^The  treatment  of  the  symptom  insomnia  implies  the 
management  of  the  basic  condition  of  which  it  is  a  manifestation.  All 
hereditary,  digestive,  toxic,  circulatory,  nervous,  and  reflex  causes  must 
be  systematically  investigated.  The  examination  of  a  patient  complain- 
ing of  insomnia  omits  nothing.  Very  frequently,  modes  of  living,  and 
especially  bad  sleep-habits,  must  be  corrected  before  any  improvement 
is  secured.  The  physical  state  often  requires  to  be  thoroughly  well 
reestablished  by  baths,  proper  diet,  exercises,  and  good  hygiene.  Atten- 
tion at  once  falls  upon  the  conditions  favoring  sleep,  as  previously  outlined. 
The  patient  must  be  instructed  in  the  importance  of  these  minutiae,  and 
not  expect  to  secure  complete  relief  by  a  few  doses  of  medicine.  As 
adjuvants,  a  warm  bath,  taken  quietly  at  bedtime,  not  followed  by 
stimulating  frictions,  is  conducive  to  sleep.  A  cold  pack  or  an  alcohol 
rub  acts  well  in  some  cases.  The  stomach  should  not  be  empty.  A 
glass  of  hot  milk,  or  milk  and  water,  or  malted  milk,  or  hot  lemonade, 
or  even  of  hot  water,  acts  beneficially  in  decongesting  the  head  in  cases 
not  anemic.  With  the  hot  bath  it  favors  the  dilatation  of  the  cutaneous 
vessels,  and  establishes  the  circulator}^  conditions  found  in  natural  sleep. 
In  the  same  way  a  pint  of  beer  not  only  starts  the  abdominal  organs, 
but  flushes  the  skin.  Large  doses  of  whisky  are  never  advisable, 
although  sometimes  effieient  for  a  night  or  two.  Anemic  cases  require 
cardiac  stimulants  and  blood-makers. 

Any  drug  that  sufficiently  masters  the  organism  to  produce  sleep  is 
a  dangerous  remedy,  and  should  be  used  with  circumspection,  and  only 
as  a  last  resort.  Of  all  the  hypnotics,  chloral  alone  is  uniformly  reli- 
able. In  cases  attended  with  much  nervousness  it  is  decidedly  assisted 
by  the  addition  of  sodium  bromid  in  equal  amount.  The  administration 
of  hypnotics  should  be  done  with  a  definite  purpose.  It  is  important  to 
exhibit  whichever  one  is  selected  at  such  time  that  its  systemic  effect 
may  be  operative  when  the  sleeplessness  is  due.  In  cases  experiencing 
difficulty  in  getting  to  sleep  chloral  may  be  given  thirty  minutes  before 
retiring.  Cases  awakening  at  one  or  two  o'clock  may  be  given  trional, 
in  dry  powder,  at  bedtime,  as  its  action  is  liable  to  be  delayed  for  a  few 
hours.  A  sufficient  dose  should  be  used  to  have  a  decided  effect,  repeated 
several  nights,  if  its  action  meets  the  requirements,  and  then  discontinued. 
In  some  instances  three-grain  doses  every  two  hours  after  mid-day  act 
much  better  than  a  large  dose  at  bedtime.  Veronal  is  so  tardy  in  its 
action,  and  so  depressing  during  the  following  day,  that  it  can  rarely  be 
used  with  much  satisfaction.  If  the  underlying  cause  has  been  corrected, 
the  proper  routine  will  thereby  be  reestablished  in  a  few  nights.  Finally, 
some  cases  only  yield  after  a  complete  change  of  scene.  An  ocean  or 
lake  voyage  is  especially  valuable,  as  it  is  devoid  of  exhausting  excite- 
ment and  sight-seeing. 

Somnambulism. — In  sleep-walking  the  individual  acts  his  part  of 
a  dream.  The  motor  apparatus  is  awake  and  responsive  to  the  mind. 
It  is   sleep  with  motor   automatic  activity,  and  presents  a   peculiar 
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increase  of  the  subjective  powers  of  the  affected  person.  There  is 
often  great  keenness  of  touch  and  analgesia  combined.  The  special 
senses  may  be  active  or  not,  but  the  patient  only  takes  cognizance  of 
those  things  which  pertain  to  the  dream-story.  Usually,  the  pupils  do 
not  respond  to  light,  and  the  face  has  a  blank,  apathetic  appearance. 
The  eyes  may  be  open  or  closed.  The  sleep-walker  has  no  subsequent 
waking  recollection  of  his  somnambulistic  acts ;  but  these  may  be 
revived  or  repeated  in  a  subsequent  attack.  Talking  in  the  sleep  is  a 
minor  degree  of  somnambulism,  and  the  state  of  double-consciousness 
may  be  considered  as  its  largest  development. 

Somnambulism  may  ordinarily  be  considered  as  a  neurotic  stigma^ 
and  is  commonly  encountered  in  those  of  a  neuropathic  heredity. 
Puberty  is  the  ordinary  age  for  its  appearance,  and  both  sexes  are  then 
about  equally  affected.  Later  in  life  there  are  more  female  than  male 
cases.  The  individual  attack  is  often  traceable  to  some  mental  prece- 
dent condition.  Even  the  suggestion  of  sleep-walking,  in  the  discus- 
sion of  the  subject,  has  led  to  its  appearance.  In  other  cases  the 
patient  carries  out  in  sleep  the  line  of  action  on  which  he  had  been 
intent  before  retiring.  In  most  cases  presenting  repeated  attacks  there 
is  a  similarity  of  action  in  all  of  them,  or  one  attack  may  continue  the 
action  of  its  predecessor. 

The  treatment  of  the  condition  should  be  broad  enough  to  cover  the 
neuropathic  make-up  of  the  patient,  and  is  most  successful  in  proportion 
as  it  is  directed  to  the  mental  element  in  the  disturbance.  If  the 
patient  takes  with  him  to  bed  a  firm  intention  not  to  walk,  it  is  often 
sufficient  to  inhibit  the  attack.  In  nervous  subjects  of  impaired  self- 
control  a  vigorous  suggestion,  that  will  be  operative  during  sleep,  must 
be  implanted.  This,  in  children,  may  be  accomplished  by  a  system  of 
rewards  or  deprivations,  by  a  cold  spinal  douche  at  bedtime,  associated 
with  the  suggestion  that  it  is  to  prevent  walking  during  the  night,  or 
by  an  emphatic  admonition  from  a  respected  source.  The  individual 
attack  may  be  brought  to  an  end  by  a  dash  of  cold  water,  or  a  sharp 
puff  of  breath  in  the  face,  or  by  firm  pressure  over  the  supraorbital 
foramina.  So  rude  a  shock  may  be  curative,  hut  in  highly  nervous 
children  is  to  be  used  with  caution.  In  adult  cases,  with  frequently 
repeated  attacks,  any  plan  of  treatment  is  likely  to  fail,  and  in  some 
instjinces  nightly  precautions  are  necessary  to  guard  against  accidents. 

Dreams. — Dreaming  is  perfectly  physiological.  As  already  stated, 
it  is  probable  that  dreamless  sleep  does  not  occur.  Only  those  dreams, 
however,  are  remembered  that  are  j)articularly  vivid  or  occur  during 
light  sleep,  the  ordinary  condition  after  the  third  hour.  In  numerous 
experiments  it  has  been  found  that  sleepers,  suddenly  and  unexpectedly 
aroused,  can  always  give  an  account  of  the  intiTruptcd  dream.  Dreams, 
however,  have  a  considerable  medical  im|)ortance.  In  loweretl  nervous 
or  physical  stiites  the  sleep  is  not  profound,  and  the  j)atient  comj)lains  of 
dreaming  constantly.  The  nature  of  the  dreams  has  a  general  relation 
to  the  physical  and  mental  status.  Only  the  well  have  contented,  happy 
dreams.  Neurasthenics,  hysterics,  and  niclancholiacs  are  tormented  by 
troubled  dreams  of  an  unhappy,  depressing  character.  Neurasthenics 
and  hysterics  are  prone  to  have  some  particular,  formulated  dream  that 
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occurs  several  times  in  a  night  or  on  different  nights.  The  influence  of 
a  terrifying  dream  in  hysteria  may  equal  a  severe  mental  shock  in  the 
waking  moments,  and  may  be  the  basis  of  a  hysterical,  fixed  idea,  leading 
to  paralysis,  anesthesia,  contracture,  or  assertion  of  attempts  upon 
chastity  (Janet). 

In  some  nervous  conditions  the  dream  state  is  projected  into  the 
waking  state  for  a  few  moments,  or  for  a  longer  time.  In  hysteria  the 
features  of  the  dream  may  then  persist  for  an  hour  or  more,  constituting 
a  delirious  accident.  It  is  a  sort  of  somnambulism,  but  with  greater 
mental  and  physical  activity.  Or  the  dream  may  evoke  a  convulsive 
crisis.  Of  the  same  nature,  perhaps,  is  sleep^runkennesa,  or  somnolentia, 
in  which  a  person,  on  being  suddenly  awakened  from  deep  sleep,  is 
apparently  maniacal,  and  may  do  acts  of  violence.  A  great  interest  in 
dreams  has  followed  Freud's  studies  of  the  dream  state.  He  insists  that 
during  sleep,  judgment  being  reduced,  the  natural  tendencies  as  well  as 
the  morbid  ones  are  unhampered,  and  subjective  states  prevail.  By  a  sys- 
tematic study  of  the  dream  content  he  thus  frequently  discovers  the  fixed 
or  dominant  idea  controlling  hysterical  and  psychasthenic  manifestations. 

In  pavor  noctumus,  commonly  called  night-terrors,  and  occurring 
only  in  children,  the  little  patient  awakes  in  vague,  wild  alarm  one  or 
two  liours  after  going  to  sleep.  The  child  screams  in  terror,  clings  to 
its  mother,  but  apparently  fails  to  recognize  any  one,  and  can  not  be 
quieted  or  reassured.  After  a  few  minutes  or  more  the  excitement 
spontaneously  subsides  and  the  child  returns  to  sleep  without  recollec- 
tion of  the  attack  in  the  morning.  During  the  frenzied  terror  the 
patient  may  run  from  the  n)om,  or  climb  upon  the  furniture,  in  a  wild 
eflbrt  to  escape  something.  Often  the  cries  imply  a  fear  of  being  caught 
by  some  one  or  by  wild  animals. 

True  pavor  nocturnus  is  of  somewhat  serious  import,  as  it  indicates 
an  unstable  nervous  constitution,  and  is  a  frequent  item  in  the  early 
history  of  epileptics.  Some  writers  consider  it  a  true  neurosis,  and,  at 
least,  it  is  a  stigma  of  degeneracy.  It  is  often  apparently  induced  by 
respiratory  difficulty  dependent  ujxjn  faucial  adenoids,  bronchitis,  laryn- 
gitis, weak  heart,  or  general  asthenia.  In  mild  form  it  may  only  suggest 
nigldrnare  or  iiwubuSj  which  is  a  vivid  dream,  usually  traceable  to  some 
physical  condition  or  previous  terrifying  exj)erience.  Indigestion,  bad 
ventilation,  or  mental  shocks,  fright,  worry,  etc.,  give  rise  to  nightmares 
attended  by  a  feeling  of  a  great  weight  on  the  chest,  suffocation  or 
falling.  Ordinarily,  at  such  moments  the  patient  suspends  respiration^ 
or  makes  distressed  inspiratory  noises  and  awakens  with  a  start. 

Nocturnal  enuresis  is  a  common  disorder  in  weakly  and  neurotic 
children.  Neurasthenics,  hysterics,  epileptics,  and  the  entire  range  of 
neuropaths  give  abundant  testimony  on  the  subject  of  bed-wetting.  In 
certiiin  instances  it  undoubtedly  is  an  automatic  action,  a  partial  som- 
nambulism. The  patient  dreams  he  is  passing  water,  and  voids  his  urine 
accordingly.  The  same  mechanism  may  operate  in  the  more  frequent 
form.  Parents  report  that  when  this  occurs  under  obser\^ation  the 
bladder  acts  forcibly,  and  the  stream  is  propelled  with  vigor.  It  is  not 
a  mere  sphincteric  relaxation,  as  is  sometimes  alleged.  Such  children, 
if  taken  up  at  night  and  made  to  urinate,  may  repeat  the  act  almost 
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immediately  upon  being  put  back  to  bed,  perhaps  through  suggestion. 
It  is  probable  that  slight  distention  of  the  bladder,  or  the  presence  of  a 
drop  or  two  of  urine  in  the  vesical  end  of  the  urethra,  gives  rise  to  sensa- 
tions which  set  up  a  chain  of  ideas  eventually  leading  to  the  urinary  act. 
It  is  definitely  proven  that  various  external  stimuli — as  sounds,  voices, 
lights,  etc. — may  be  partially  apprehended  by  the  sleeper  and  woven 
into  his  dreams,  materially  modifying  their  trend.  Internal  sensations 
are  no  less  liable  to  act  in  the  same  manner,  and  are  generally  accredited 
of  doing  so  in  nightmare. 

The  management  of  nocturnal  enuresis  demands  attention  to  several 
factors  :  First,  the  general  condition  of  health  ;  second,  the  reduction 
of  nervous  excitability ;  third,  the  prevention  of  a  large  vesical  accumu- 
lation ;  fourtli, — and  perhaps  the  most  important  of  all,  as  in  somnambu- 
lism,— the  establishment  of  a  definite  idea  of  self-control.  It  is  well  to 
withhold  liquids  toward  the  evening,  and  to  have  the  child  thoroughly 
evacuate  the  bladder  at  bedtime.  Elevation  of  the  foot  of  the  bed  by 
several  inches,  to  gravitate  the  urine  from  the  neck  of  the  bladder,  has 
been  strongly  recommended  by  Mendelssohn.  Belladonna  reduces  vesi- 
cal irritability,  and  the  urine  should  be  rendered  unirritating.  Local 
disturbance  in  bladder  and  urethra  must  be  removed  and  worms  ex- 
pelled. Finally,  a  strong  mental  impression  is  of  the  greatest  value.  For 
instance,  Prendergast  ^  cured  seventy-five  out  of  eighty  cases  in  a  boys' 
orphanage  within  a  short  period  of  time  by  giving  them  a  cold  spinal 
douche,  followed  by  a  quick  rubbing-down  just  before  getting  into  bed. 
Nothing  else  whatever  was  done,  and  the  five  remaining  cases  were  much 
improved.  In  some  cases  the  first  douche  had  the  necessary  effect^  and 
the  mind  remained  on  guard. 


SOMNOLENT  DISORDERS  OF  SLEEP. 

The  second  group  of  sleep  disorders  comprises  those  marked  by 
somnolence,  or  by  un  irresistible  tendency  to  sleep. 

Narcolepsy  is  a  i^ondition  in  which  the  patient  reix^atedly  goes  to 
sleep  during  the  day.  The  tendency  is  irresistible,  and  the  morbid 
sleep  may  last  a  few  minutes  or  several  hours.  It  furnishes  one  of  the 
accidents  of  hysteria,  and  may  be  dependent  upon  drup^,  brain  disease, 
gout,  obesity,  uremia,  diabetes,  and  syphilis.  Some  neurotic  families 
present  a  number  of  instances  of  narcolepsy,  associated  or  alternating 
with  severe  neuroses,  mainly  hysteria  and  epilepsy.  It  may  be  an  epi- 
leptic equivalent,  and  many  cases  also  present  epilepsy.  It  should 
always  su^jj^est  the  jwssibility  of  epilepsy  or  hysteria  if  defective  nutri- 
tion and  the  systemic  states  mentioned  ci\n  be  excluded.  In  some 
instances  ocular  fatip^ue,  due  to  refractive  errors,  seems  to  be  the  start- 
ing-point for  the  attacks,  which  are  overcome  by  apj>ropriate  glasses. 
In  some  instances  the  sleej)  in  such  attacks  is  disturbed,  and  the  patient 
may  have  vivid  dreams  and  talk  in  a  flighty  manner.  In  other  cases,  as 
in  epilepsy,  the  patient  is  comatose  and  can  not  be  aroused.  In  the  ma- 
jority of  cases  the  sleep  is  deep  and  no  dream  recollections  are  obtainable. 

1  ''New  York  Med.  Jour  /'  July  11,  1896. 
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Treatment  depends  upon  deciphering  and  removing  the  cause^  and 
then  breaking  up  the  habit.  For  this  purpose  caffein  and  nitroglycerin 
or  nitrate  of  amyl,  to  control  the  cerebral  circulation,  are  available. 

Sleeping  Sickness. — On  certain  African  coasts  the  natives  are 
affected  by  a  parasitic  disease.  Somnolence  appears  at  intervals  and 
gradually  increases,  until  the  patient  sleeps  steadily,  at  first  arousing 
sufficiently  to  take  food,  and  finally  not  awaking  under  any  stimulus. 
In  two  cases  carefully  observed  by  Mott,^  a  chronic  diffuse  leptonieningitis 
and  encephalomyelitis  were  found,  but  no  infectious  organism.  Later 
observations  sufficiently  confirmed  show  this  disease  to  depend  upon  the 
invasion  of  trypanosomes  inoculated  by  the  "tstse"  fly.  They  cause  a 
diffuse  chronic  lymphadenitis  leading  to  a  chronic  interstitial  inflammar 
tion  of  the  lymphatic  structures  of  the  brain  and  cord.  Death  usually 
results  from  inanition  in  four  or  five  months,  but  patients  have  lived  for 
two  or  three  years.  Treatment  by  atoxyl,  an  arsenical  preparation, 
appears  to  be  specific. 

Trance,  catalepsy,  and  ecstacy  are  hysterical  accidents — ^fractional 
hysterical  convulsions  extended  into  status.  They  are  described,  with 
their  treatment,  in  the  discussion  of  Hysteria. 

SLEEP  PALSIES. 

Persons  with  disordered  systemic  conditions — as  in  anemia,  gout, 
diabetes,  women  at  the  menopause,  excessive  users  of  tobacco,  etc. — may 
awake  with  benumbed  extremities.  The  hands  and  feet  are  most 
affected,  giving  origin  to  the  term  acroparesthesia.  The  sensations  are 
described  as  pricking  and  numbness,  as  being  ^'asleep,''  and  some 
cramping  and  decided  pain  may  occur.  A  loss  of  power  is  noted  if  the 
condition  is  marked.  The  disturbance  lasts  a  few  minutes  or  an  hour, 
and  is  usually  relieved  by  friction  and  exercising  the  members.  Less 
frequently  one  limb  only  is  aff*ected,  or  both  limbs  on  one  side.  This 
affection  may  occur  nightly  for  months  and  years,  and  appear  during 
the  day  also  if  the  patient  fall  asleep.  Its  treatment  is  that  of  the 
underlying  state. 

In  sleep,  especially  the  profound  sleep  of  drunkenness  or  the  coma 
of  anesthesia,  pressure  on  a  nerve  may  set  up  a  neuritic  palsy.  This 
is  particularly  common  in  the  musculospiral,  but  in  operations  on  the 
perineum  and  pelvic  contents  the  lithotomy  position  is  capable  of  injuri- 
ously stretching  the  sciatic.  The  brachial  plexus  may  be  injured  by 
elevating  the  arm  too  forcibly  in  operation  on  the  breast,  or  by  the 
anesthetizes  These  are  hardly  to  be  called  sleep  palsies,  but  are 
definite  accidents  occurring  during  sleep. 

Anemic  neurasthenic  patients  sometimes  have  difficulty  in  opening 
the  eyes  in  the  moniing,  but  if  the  lids  are  once  raised  by  the  finger, 
they  tend  to  remain  open.  The  symptom  is  called  sleep  ptosis,  is 
usually  transient,  and  commonly  passes  away  with  the  myasthenia  of 
which  it  is  part.  This,  or  a  similar  condition,  occurs  as  a  part  of  my- 
asthenia gravis  or  pseudobulbar  paralysis. 

1  "Br.  Med.  Jour.,"  Dec.  16,  1899. 
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HYPNOTISM. 

Hypnotism  is  an  artificial,  morbid,  sleep-like  condition  produced  in 
susceptible  persons  by  various  methods.  In  it  the  complex  of  sleep  is 
more  or  less  disaggregated.  Attention  within  a  limited  field  and  auto- 
matic motor  activity  may  be  retained,  but  mental  initiative,  volition, 
and  judgment  are  much  impaired.  The  acts  and  circumstances  of  well- 
marked  hypnotic  conditions  can  not  be  recalled  by  the  subject  unless 
the  hypnosis  is  revived.  It  is,  therefore,  a  state  of  subconsciousness  or 
double  consciousness.  Different  experimenters  find  varying  proportions 
of  susceptible  individuals.  The  sexes  are  about  equally  hypnotizable. 
Those  of  mediocre  self-consciousness,  those  accustomed  to  unquestion- 
ingly  obey, — hence,  children  and  some  hysterics, — are  the  most  ready 
subjects.  A  great  deal  depends  upon  the  preparatory  conditions  and 
the  belief  or  skepticism  of  the  patient.  In  those  places  where  daily 
s^nces  of  hypnotism  are  held  and  the  subject  is  introduced  into  an 
atmosphere  of  faith  and  observes  the  process  in  others,  success  in  the 
method  is  naturally  greatest.  Experience  on  the  part  of  the  hypnotizer 
is  also  an  important  factor.  The  whole  matter  consists  of  building  up 
an  expectant  attention.  Low-grade  idiots,  most  of  the  insane,  and  many 
hysterics,  incapable  of  exercising  continuous  attention,  are  not  hypnotiz- 
able by  ordinary  methods.  The  state  is  purely  subjective  to  the  one 
operated  upon.  After  a  person  has  once  been  hypnotized,  he  subse- 
quently more  readily  enters  hypnosis,  and  finally  the  condition  is  pro- 
duced almost  at  a  hint.  In  extreme  cases  it  may  be  automatically 
evoked  by  anything  which  suggests  the  method  employed  in  the  given 
case,  and  the  subject  becomes  the  puppet  of  a  trivial  sound  or  flash  ol 
light.  During  hypnosis  there  is  a  high  degree  of  suggestibility,  so  that 
the  subject  apparently  unquestioningly  accepts  the  dictum  of  the  operator. 
In  somnambulism  the  special  senses  and  general  sensibility  may  be  ex- 
tremely acute  or  entirely  blunted,  responding  only  along  the  various  lines 
of  the  hypnotic  field  of  activity.  Autohypnosis  is  also  possible,  and  is  a 
common  trick  of  East  Indian  fakirs  and  dime  nmseuin  tricksters  in  this 
country. 

Methods  of  Hypnotizing. — After  the  subject  is  prepared  by  ex- 
ample or  explanation  and  his  coo]>enition  seenred,  the  most  common 
plan,  that  of  Braid,  is  to  cause  ocular  fatitrne  by  haviiijj:  the  jiatient  fix 
the  eyes  in  unwinking  gaze  U|K)n  a  small,  hrijnrht  object  held  about  six 
inches  distant  and  alx)ve  the  onlinary  line  of  vision.  This  shortly 
produces  a  feeling  of  fatigue  in  the  ocular  muscles,  the  eyes  water,  the 
lids  tremble,  and  the  operator,  by  suggesting  sleep,  adds  to  the  mental 
impression  of  drowsiness.  Passes  of  the  hand  over  the  head  or  down, 
the  limbs  may  be  added.  Their  soothing  effect  is  well  known,  and  soon 
the  eyes  close,  or  the  lids  are  pressed  down  by  the  operator,  who  enjoins 
the  |)atient  to  ^^  sleep,  sleep  soundly,  deejK»r  yet,  deep  sleep,''  etc.  Four 
or  five  minutes  may  be  reijuired  for  this  performance,  the  patient  being 
placed  in  a  rwlining  or  comfortable  attitude  for  sleep.  At  this  point 
the  subject   is  firmly  and  authoritiitively  told  that  his  eyes  are  closed. 
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that  he  is  asleep,  that  he  can  not  open  his  eyes.  The  operator  may 
start  the  subject's  hands  in  rotation  and  command  him  to  continue  the 
movement,  asserting  that  he  can  not  stop  until  ordered,  etc.  Other 
methods  contain  the  same  elements  of  suggestion  and  are  aided  by  the 
operator's  voice  in  a  similar  manner.  Thus,  continuous  gentle  pressure 
on  the  eyeballs,  passes,  and  stroking,  monotonous  sounds,  fixing  the 
attention,  or  gazing  fixedly  at  small  revolving  mirrors  (Luys),  the 
patient  meanwhile  sitting  in  a  darkened  room,  are  among  the  methods 
frequently  used.  A  loud  sound  or  a  vivid  flash  of  light,  after  due  prep- 
aration, may  throw  the  subject  at  once  into  deep  hypnosis  (Charcot). 
Bernheim  fixes  the  patient's  gaze  with  his  own  ana  suggests  sleep : 
"  Sleep  is  approaching,  your  limbs  are  feeling  warm  and  gently  tingling, 
your  eyelids  are  heavy,  you  are  going  to  sleep ;  you  are  sleeping,  sleep 
soundly,"  etc.  The  subject  is  aroused  by  command,  by  a  puff  of  air 
in  the  face,  or  by  stroking  the  head.  If  left  to  himself,  he  sponta- 
neously emerges  from  the  hypnosis  after  a  variable  time,  a  few  minutes 
or  an  hour  or  two. 

The  hypnotic  state  varies  in  intensity  from  slight  torpor  to  somnam- 
bulistic automatism.  Only  a  small  percentage  of  subjects  can  be  put 
into  the  deepest  phase ;  and  it  is  rarely  required,  as,  for  purposes  of 
therapeutic  suggestion,  the  lighter  phases  are  quite  sufficient  Charcot 
divided  the  hypnotic  state  into  three  phases — the  lethargic,  the  cataleptic, 
and  that  of  somnambulism.  In  the  first  the  subject  is  as  if  asleep, 
without  changes  of  respiration,  pulse,  or  temperature.  There  is  usually 
some  analgesia,  but  the  operatoi^s  voice  is  heard  and  the  subject  replies 
to  questions.  In  the  cataleptic  stage  the  limbs  retain  the  position  given 
them,  or,  if  set  in  motion,  continue  the  movement  indefinitely,  analgesia 
is  complete,  and  commands  are  obeyed  within  the  cataleptic  range.  In 
somnambulism  the  subject  is  automatically  resiK)nsive  in  every  way  to 
the  operator,  whom  alone  he  sees,  hears,  or  obeys,  unless  otherwise  in- 
structed. Suggestions  are  implicitly  accepted,  reganlless  of  their  non- 
sensical or  irrational  character,  and  commands  that  do  not  contravene 
deep-seated  moral  convictions  are  unquestioningly  executed.  Subse- 
quently, the  subject  has  no  recollection  of  his  automatic  acts  or  of  the 
conditions  under  which  they  were  performed,  but,  rehypnotized,  can 
readily  reproduce  them. 

Uses  of  Hypnotism. — In  spite  of  the  extravagant  claims  for  the 
therapeutic  value  of  hypnotism,  it  is  as  yet  of  very  little  service  to  the 
physician.  Now  and  again  a  minor  operation  may  be  done  under  its 
influence,  saving  the  slight  risk  of  surgical  anesthesia,  or  by  its  aid  a 
fixed  idea  may  sometimes  be  removed  and  a  delusion  dispelled.  Under 
ordinary  circumstances  the  number  of  susceptibles  is  so  small  that  its 
general  use  is  impossible.  In  hysteria,  as  elsewhere,  it  is  a  two-edged 
weapon,  and  the  patient  may  emerge  from  hypnosis  instituted  for  a  minor 
difficulty  and  go  into  severe  hysterical  convulsions.  One  delusion  may  be 
removed,  but  another  and  more  serious  one  of  mind -reading  or  undue 
influence  may  be  implanted.  For  obvious  reasons,  women  should  never 
Ixj  hypnotized  without  reliable  witnesses,  and  the  public  use  of  hypno- 
tism can  only  appeal  to  the  morbid.     In  this  connection  its  power  for 
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harm  is  proven.  There  is  no  longer  any  doubt  that  its  frequent  repe- 
tition is  harmful  to  the  individual.  It  tends  to  destroy  self-reliance 
and  to  make  patients  imaginative,  weak-minded,  and  neurasthenic.  It 
also  has  a  tendency  to  bring  discredit  upon  its  employer,  and  in  most 
instances  would  better  be  substituted  by  measures  of  equal  eflBciency 
and  less  disadvantage.  Suggestion,  however,  is  a  mighty  aid  to  the 
physician,  and,  without  producing  hypnosis,  positive  and  intelligent 
assertion  can  accomplish  all  that  is  likely  to  be  done  by  hjrpnotism 
short  of  the  somnambulistic  stage.  A  fair  realization  of  the  part  sug- 
gestion plays  in  therapeutics  is  one  of  the  recent  achievements  of  the 
most  progressive  medical  minda. 
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CHAPTER  I. 
INSANITY. 

Synonyms. — Psychosis,  Psychopathy.     German :  Iitsidd,  Irresein,  Verriicktheit, 

Wahnsinn.     French :  AU^oatioD  mcDtale,  Folic. 

It  is  the  object  of  the  author  to  bring  together  in  the  following 
chapters  such  matter  in  relation  to  the  definition,  classification,  etiology, 
pathology,  symptomatology,  and  treatment  of  insanity  as  will  be  of 
actual  practical  value  to  the  medical  student  and  general  practitioner. 

The  seeker  after  special  information  and  deeper  knowledge  of  the 
complex  subject  of  morbid  psychology  must  be  referred  to  the  many 
profound  works  which  deal  with  this  exclusively.  These  chapters  are 
based  upon  my  clinical  lectures  given  at  the  Vanderbilt  Clinic  during 
the  past  twenty  years,  to  the  students  of  the  Coll^  of  Physicians  and 
Surgeons  of  Columbia  University.  They,  therefore,  embody  only  the 
tacts  which  I  believe  to  be  the  most  serviceable  and  useful  to  those  who 
are  often  practically  concerned  with  the  early  diagnosis  and  prognosis  of 
insanity,  and  who  must  be  the  first  arbiters  as  to  the  course  of  care  and 
treatment  to  be  pursued. 

Definition. — The  difficulty  of  making  a  rigid  definition  of  insanity 
is  recognized  by  all  who  have  attempted  it.  So  various  are  the  mani- 
festations of  mental  aberration,  so  many  the  faculties  involved,  so  differ- 
ent the  degrees  of  deviation  from  the  normal,  it  is  no  wonder  that  the 
expert  hesitates  and  oft^n  fails  in  the  effort.  The  definition,  too,  must 
include  idiocy,  and  must  exclude  certain  states  of  transitory  mental  dis* 
order,  such  as  the  delirium  of  fevers  and  of  intoxications. 

The  noted  English  jurist,  Lord  Justice  Blackburn,  once  said,  while 
giving  evidence  before  a  committee  of  the  House  of  Commons :  "  I 
have  read  every  definition  which  I  could  meet  with,  and  never  was 
satisfied  with  one  of  them,  and  have  endeavored  in  vain  to  make  one 
satisfactory  to  myself.  I  verily  believe  that  it  is  not  in  human  power 
to  do  it.'' 

Fortunately,  we  are  not  oflen  called  upon  to  give  a  definition  of 
insanity,  and  usually  we  may  reply  that  insanity  is  a  symptom  of  so 
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many  obscure  pathological  states,  and  appears  in  such  divers  forms  that 
a  narrow  definition  is  not  possible.  However,  the  practitioner  may 
find  himself  in  the  witness-box  some  day,  and  it  is  not  uncommon  for 
one  of  the  legal  examiners  to  ask  of  the  witness  in  a  mental  case  a  defi- 
nition of  insanity.  If  the  witness  be  wise,  he  will  answer  as  indicated^ 
or  he  may  qualify  such  answer  by  offering  to  quote  some  one  of  the 
definitions  given  by  alienists,  such  as  follow  : 

A  disease  of  the  brain  (idiopathic  or  sympathetic)  affecting  the  in- 
tegrity of  the  mind,  whether  marked  by  intellectual  or  emotional  dis- 
order.— (Hack  Tuke.) 

A  special  disease,  a  form  of  alienation  characterized  by  the  acci- 
dental, unconscious,  and  more  or  less  permanent  disturbance  of  the 
reason . — (R^gis. ) 

Morbid  derangement,  generally  chronic,  of  the  supreme  cerebral 
centers, — the  gray  matter  of  the  cerebral  convolutions  or  the  inteUeetO' 
rium  commun€y — giving  rise  to  perverted  feeling,  defective  or  erroneouB 
ideation,  and  discordant  conduct,  conjointly  or  separately,  and  more 
or  less  incapacitating  the  individual  for  his  due  social  relations. — 
(Maudsley.) 

Insanity  is  either  the  inability  of  the  individual  to  correctly  register 
and  reproduce  impressions  (and  conceptions  based  on  these)  in  sufficient 
number  and  intensity  to  serve  as  guides  to  actions  in  harmony  with  the 
individual's  age,  circumstances,  and  surroundings,  and  to  limit  himself 
to  tlie  registration  as  subjective  realities  of  impression  transmitted  by 
the  peripheral  organs  of  sensation,  or  the  failure  to  properly  coordi- 
nate such  impressions  and  to  thereon  frame  logical  conclusions  and 
actions,  these  abilities  and  failures  being  in  every  instance  considered 
as  excluding  the  ordinary  influences  of  sleep,  trance,  somnambulism ; 
the  common  manifestations  of  the  general  neuroses,  such  as  epilepsy, 
hysteria,  and  chorea ;  of  febrile  delirium,  eonia,  acute  intoxications, 
intense  mental  preoccupation  ;  and  the  ordinary  immediate  effects  of 
nervous  shock  and  injury. — (Spitzka.) 

With  these  few  examples  before  us  of  the  divei'sity  of  definition 
attained  by  ciireful  students  of  psychiatry,  we  may  well  content  our- 
selves and  acknowledge  that  a  satisfactory  definition  in  brief  form  is 
scarcely  to  be  devised.  The  writer  has  often  qualifie<l  this  by  offering 
the  following,  wliich  has  at  least  the  merit  of  brevity,  if  not  of  perfect 
ade<|uacy  : 

InHanitif  is  a  inanifeMation  in  language  or  comliK't  of  disease  or  defect 
of  the  I) rain. 

Tlie  law  assumes  to  offer  certain  definitions  of  insanity,  from  which, 
however,  those  of  medicine  would  tend  to  differ,  in  connection  with  the 
thn^e  chief  points  where  law  and  psychiatric  medicine  meet : 

1.  A  criminal  is  insane  if  he  does  an  act  whose  nature  and  quality 
he  (Iocs  not  know,  or  if,  knowing  the  nature  and  quality  of  his  act,  he 
d(K»s  not  know  whether  it  is  Y\\r\\X  or  wron^. 

2.  A  testator  is  insane  if  his  niin<l,  mcniorv,  or  understanding  is 
unsound. 

3.  In  a  lunacy  inquisition  the  subject  of  the  inquiry  is  insane  if  he 
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is  incapable  of  managing  himself  and  his  affair^.     Such  are  the  diver- 
gent tests  of  insanity  in  law. 

Classification. — ^What  has  been  said  of  the  difficulty  of  defining 
insanity  is  equally  applicable  to  classification.  Not  all  of  the  writers 
of  works  on  psychiatry  have  deemed  it  expedient  to  offer  a  definition 
of  insanity,  but  there  is  scarcely  one  who  has  not  presented  us  with  an 
original  classification,  or  one  modeled  upon,  or  modified  from,  that  of 
his  favorite  authority.  It  will  be  impossible  as  well  as  useless  to 
attempt  to  enumerate  in  these  pages  one-half  of  the  many  classifications 
which  have  been  made,  held  for  a  time,  and  finally  abandoned  with  the 
advance  of  science  and  the  accumulation  of  new  facts  in  the  domains 
of  pathology  and  psychology.  It  suffices  to  say  that  there  are  at  least 
forty  such  classifications  which  have  been  made  upon  etiological,  psy- 
chological, symptomatologicjal,  or  pathological  grounds.  I  shall  present 
here,  simply  as  examples  for  reference,  several  of  the  latest  and  best 
classifications  of  the  Anglo-American,  German,  and  French  schools. 

The  Statistical  Committee  of  the  Medico-psychological  Association 
of  Great  Britain  adopted  the  following  classification  for  use  by  the 
medical  superintendents  of  asylums  : 

1.  CoDgenital  or  infantile  mental  deficiency — 

a.  With  epilejjsy. 
h.  Without  epilepsy. 

2.  Epilepsy  (acquired). 

3.  General  paralysis  of  the  insane. 

4.  Mania — recent,  chronic,  recurrent,  a  potu^  puerperal,  senile. 

5.  Melancholia — recent,  chronic,  recurrent,  puerperal,  senile. 

6.  Dementia— primary,  secondary,  senile,  organic, — i,  e.,finom  tumors,  coarse  brain 

disease. 

7.  Delusional  insanity. 

8.  Moral  insanity. 

Maudsley's  grouping  is  as  follows  : 

L  Affective  or  Pathetic  iNSANrrr. 

1.  Maniacal  perversion  of  the  affective  life  (niania  without  delusion). 

2.  Melancholic  depression  without  delusion  (simple  melancholia). 

3.  Moral  alienation  proper  approaching  this,  but  not  reaching  the  degree 

of  positive  insanity  in  the  insane  temperament 

IL  Ideational  iNSANnr. 

1.  General. 

a.  Mania. 

r  acute. 
h.  Melancholia  <      • 

( chronic. 

2.  Partial. 

a.  Monomania. 

b.  Melancholia. 

( primary. 

3.  Dementia  < 

{ secondary, 

4.  General  paralysis. 

5.  Imbecility. 

43 
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Classification  of  the  Congress  of  Paris  (1889)  : 

1.  Mania  (acute  delirium). 

2.  Melancholia. 

3.  Periodical  insanity  (circular  insanity,  etc). 

4.  Progr^sive  systematized  insanity. 

5.  Yesanic  dementia. 
5.  Organic  dementia. 

7.  Paralytic  insanity. 

8.  Neurotic  insanity  (hypochondria,  hysteria,  epilep^,  etc.). 

9.  Toxic  insanity. 

10.  Moral  and  impulsive  insanity. 

11.  Idiooy. 

• 

The  following  is  the  classification  of  R6gis : 

L  PUNCnONAL  iNSANirr. 


Generalized 


or 


symptomatic 


1.  Mania. 


2.  Melan- 
cholia. 


Subacute  mania  (maniacal  excitation). 
Acuta  mania  (typical  mania). 
Hypei^ute  mama  (acute  delirium). 
Chronic  mania. 
Remittent  or  intermittent  mania. 

Subacute  melancholia  (melancholic  depres- 
sion). 
Acute  melancholia  (typical  melancholia). 
Hyperacute  melancholia  (with  stupor). 
Chronic  melancholia. 
Remittent  or  intermittent  melancholia. 


Partial  or 
essential  insanity. 


3.  Insanity  of  double  form  ^ 


continuous, 
intermittent. 


Systematized  (  f"^  ^^^  (hypochondriacal  insanity), 

nrnirppflsive  )  Second  Stage  (persecutory,  religious,  erotw, 

^  wS^t^J  i  political,  etc), 

insanity.  /  j^^^  ^^^  (ambitious  insanity). 


n.  Constitutional  Insanity. 

/  DisharmoDy  (defect  of  equilibrium,  irregularity,  eccentricity) 

Degeneracy  of    \  Neurasthenia  (fixed  ideas,  impulsions,  aboulias). 
evolution.         /  f  delusional. 

(Vices  of  or-     ]  Phrenasthenias  {  reasoning, 
ganization.)      i  (instinctive. 

^  Monstrosities  (imbecility,  idiocy,  cretinism,  myxedema). 

Degeneracy  of  in-     j 

volution.  >    Dementia  (simple  dementia). 

(Disorganization.)     ) 

Krafft-Ehin<j:  has  drawn  up  thi-s  scheme  : 


.1.  MEXTAL  DISORDERS  OF  THE  DEVELOPED  BRAIN. 
I.  PsYCnONErROSES. 


1.  Primary  curable  conditions. 


f  simplex. 
Melancholia  < 

[  attonita. 

\r •       f  Maniacal  exaltation. 

^^'""''-    Ucute  mania. 
Stupor,  or  curable  dementia. 
Wanusinn  (vesania). 
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.  r  /   Seoondary  monomania  (Yeniioktlieit). 

2.  Seoondary  incuraUe  statea.     |  [  agitated. 

i    Tenninal  dementia  •< 
\  [  apathetic. 

IL  Psychic  Degeneracies. 

1.  ReasoniDg  insanity. 

2.  Moral  insanity. 

3.  Primary  monomania  (primare  Yeniicktheit — peisecntory,  erotio,  idi« 

ffious,  ambitious). 

4.  With  imperative  conceptiona 

r  epileptic 

5.  Insanity  from  constitutional  neuroses  <  hysterical. 

( hypochondriacal 

6.  Periodical. 

HL  Cerebral  Diseases  with  Marked  Mental  SYMProMa 

1.  Paralytic  dementia. 

2.  Cerebral  syphilis. 

3.  Chronic  alcoholism. 

4.  Senile  dementia. 

5.  Acute  delirium. 

B.  ARRESTED  CEREBRAL  DEVELOPMENT. 

1.  IdioQy. 

2.  Cretinism. 

Ziehen  has  given  the  following  classification  : 

L  Psychoses  without  Intellectual  Defect. 

A.  Simple  psychoses, 

(  Mania. 
1.  Affective  psychoses.        <    Melancholia. 


Neurasthenia. 
Stupidity. 


simple, 
hallucinatoi^. 
2.  Intellectual  psychoses.     (    Paranoia   \  ideational  (ideenfliichtigeX 

stuporous, 
incoherent. 
Imperative  conceptions. 

B.  Mingled  psychoses. 

n.  Psychoses  with  Intellectual  Defect. 

a.  Congenital  weakness  (idiocy,  imbecility,  feeble-mindedness). 
6.  Acquired  weakness,  or  dementia. 

1.  Paralytic  dementia. 

2.  Senile  dementia. 

3.  Secondary  dementia  (after  itinctional  psychoses).  ^ 

4.  Secondary  dementia  (after  cerebral  lesions,  syphilis,  eta). 

5.  Epileptic  dementia. 

6.  Alcoholic  dementia. 
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Kraepelin,  who  has  done  so  much  of  recent  years  to  try  to  bring 
the  chaos  of  classification  of  insanity  into  some  sort  of  order,  and  who 
by  his  example  has  so  greatly  stimulated  the  clinical  study  of  psychiatr)', 
has  adopted  the  following  classification : 

I.  Infectious  Psychoses. 

a.  Fever  deliria. 

h.   Deliria  from  infections. 

c.    States  of  exhaustion  from  infections. 

II.  Psychoses  of  Exhaustion. 

a.  Collapse  delirium. 

b.  Acute  confusion  (amentia). 

c.  Chronic  nervous  exhaustion. 

III.  Intoxications. 

1.  Acute  intoxications. 

2.  Chronic  intoxications. 

a.  Alcoholism  (intolerance  of  alcohol,  pathological  intoxication, 
chronic  alcoholism  and  alcoholic  deterioration,  delirium  tremens, 
Korsakoff's  psychosis  or  chronic  delirium,  hallucinatory  delu- 
sional states  or  alcoholic  hallucinosis,  acute  and  subacute  forms, 
and  systematized  delirium,  hallucinatory  dementia  or  alcoholic 
paranoia,  delusions  of  jealousy,  alcoholic  pseudoparalysis). 

h.  Morphinism, 

c.    Cocainism. 

IV.  Thyreooenous  Insanht. 

a,  Myxoedematous  insanity. 
6.  Cretinism. 

V.  Dementia  PRiEcox. 

Hebephrenic,  catatonic,  and  paranoid  forms. 

VI.  Paralytic  Dementia. 

VII.  Insanity  with  Cerebral  Disf^\se  (cortical  ^ylioj*is,  diffuse  sclerosis,  Hunt- 
ington's chorea,  multiple  sclerosis,  syphilis,  tabetic  psychoses,  arterio- 
sclerotic atrophy,  cin*inuscribed  lesions — tumors,  abscesses,  hemorrhages, 
embolism,  atrophies,  and  traumatic  disorders. 

VIII.  PsvciiosKs  OF  the  Period  of  Involution. 

(1.   Melancholia  (simple  and  hvpocliondriacal  forms,  depressive  delusional 

st;it4's,  anxious  nielancliolia). 
ft.   Presenile  persecutory  delusional  states. 
c.   Senile    dementia    (presbyophrenia,    depressions,  delirium,    paranoid 

states). 

IX.   Manu'-dkpkkssivk   Insanity  (manic  and  delirious  states,  depressive  and 

>lupMrnus  states,  and  mixed  conditions). 

X.    Paranolv  (of  persecution,   of  prandeur,   erotic,   an<l   hallucinatory  forms, 

nriuinal  paranoia,  and  paranoia  of  <|ueni1ant>). 

XI.    Ki'iLKPTic  Insanity  (dementia,  periodical  moo^ls,  delu.sional  states,  states 

of  obscuration,  stupor,  anxious  delirium,  and  dip^k»mania). 
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XIL    PSYCHOGENOUS  NEUROSES. 

a.  Hysterical  insanity  (hypochondriacal  disorders,  change  of  character, 

dream  states  and  deliria,  moods  and  states  of  agitation). 
h.  Neuroses  of  fright, 
c.  Neuroses  of  anticipation. 

XIII.  Original  or  Constitutional  CoNDiTiONa 

a.  Nervosity  (including  congenital  neurasthenia). 

b.  Constitutional  det)ression.  * 

c.  Constitutional  excitement 

d.  Imperative  psychoses  ("manias*'  and  phobias). 

e.  Impulsive  insanitv  (kleptomania,  etc.). 
/.    Sexual  psychopatnia. 

XIV.  Psychopathic  Personalities. 

a.  The  born  criminal,  and  moral  insanity. 

h.  The  unstable  (including  pseudodipsomania  and  habitual  criminals). 

c.   The  morbid  liars  and  frauds. 

d»  The  pseudoquerulants. 

XV.    States  op  Deficient  Development. 

a.  Imbecility. 
h.  Idiocy. 

To  any  but  the  expert  and  special  student  sorae  of  these  classifica- 
tions must,  indeed,  l>e  mystifying  and  incomprehensible.  They  are  for- 
bidding to  the  ordinary  student  and  to  the  general  practitioner,  and 
might  well  induce  him  to  shun  the  realms  of  psychiatry  which  open 
before  him  so  un invitingly  and  present  such  obstacles  to  his  progress. 
And  the  fact  is  that  they  are  interesting  to  the  specialist  alone  because 
they  are  as  yet  quite  impracticable  from  the  standjx)int  of  actual 
utility,  as  is  evidenced  by  the  employment  even  by  the  physicians  of 
asylums,  who  are  nothing  if  not  practical  alienists,  of  far  simpler 
schemes  of  classification  in  the  preparation  of  statistics  for  their  annual 
reports  and  in  the  histories  entered  U|)on  their  case-books.  If  the  asy- 
lum practitioners  are  comj^elled  for  practical  puqx)ses  to  adopt  a  simple 
method  of  classification,  how  is  the  novitiate  in  psychiatric  learning  to 
surpass  them  in  the  diagnosis  and  grouping  of  his  cases?  Here,  for 
instance,  are  two  of  the  latest  classifications  made  for  the  asylums  of 
New  York  State  by  the  State  Commission  in  Lunacy,  assisted  by  the 
director  of  the  Pathological  Institute  and  a  committee  of  superintend- 
ents of  the  hospitals  (1905). 

The  first  of  these  tables  is  one  for  statistical  purposes  only,  it  having 
l)een  found  to  be  more  practical  to  separate  the  statistical  classification 
from  one  devoted  entirely  to  clinico-pathological  purposes  : 

STATISTICAL  TABLE  OF  NEW  YORK  STATE  HOSPITALS. 

1.  Alcoholic  insanity. 

2.  (Jeneral  paralysis. 

3.  Senile  insanity. 

4.  Kpilefysy  with  insanity. 

5.  luiljecility  and  idiocy  with  insanity. 

6.  Other  psychoses. 

7.  Not  insane. 
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CUNICO-PATHOLOGICAL  CLASSIFICATION  OF  NEW  YORK  STATE 

HOSPITALS. 

L  Brain  tumor. 

2.  Traumatic  psychosea 

3.  Psychoses  accompanying  other  nervous  diseases. 

4.  Senile  psychoses. 

5.  General  paralysis. 

6.  Alcoholic  psychoses  (with  subdivision  into  types). 

7.  Morphinism  and  cocainism,  etc. 

8.  Infective-exhaustive  psychoses  (delirious  types). 

9.  Allied  disorders. 

10.  Depression  not  sufficiently  distinguished. 

1 1 .  Melancholia  symi)tomatic 

12.  Depressive  hallucinosis. 

1 3.  Involution  melancholia. 

14.  Disorders  allied  to  the  depressions. 

15.  Paranoic  conditions. 

16.  Dementia  praDcox. 

17.  Allied  disorders. 

18.  Manic-depressive  psychoses  (first,  second,  third,  fourth,  etc,  attack). 

19.  Allied  disorders. 

20.  Constitutional  inferiority. 

2 1 .  Hysterical  insan ity . 

22.  Epileptic  insanity. 

23.  Imbecility  and  idiocy  with  insanity. 

24.  Not  classified. 

25.  Not  insane. 

In  the  above,  the  item  9  implies  disorders  akin  in  type,  but  not  suf- 
ficiently in  etiology,  to  the  toxic  and  infective-exhaustive  processes.  Item 
14  covers  disorders  allied  to  the  depressions  (No.  10  to  13).  Item  17 
contains  the  disorders  akin  to  paranoic  conditions  and  dementia  prsecox. 

This  latter  scheme  of  classification,  developed  under  the  Kraepelinian 
influence,  has  been  further  slightly  modified  with  time,  as  evidenced  by 
the  following  table  of  admissions  to  the  New  York  State  hospitals  for 
the  year  ending  September  30,  1909  : 


Psychosis. 


With  brain  tumor 

Traumatic 

Senile 

Dementia  juiralvtira 

Witli  otiier  brain  or  nervous  diseases    .... 

Alcoholic 

Dru^  and  other  toxic 

Infective-t^xliaustive  and  autotoxic 

Allie<l  to  infective-exhaustive 

Symptomatic  depressions 

I)epics>ive  hallucinoses        

Irnolution  melancholia  

IX'pressions  undifTerentiated 

Dementia  jir.ecox 

Allie<l  to  <iementia  pra'cox 

Pararmic  conditions 

Manicnlepressive  ...        

Allie<l  to  manic-depre>>ive 

Epileptic 

Hysterical,  psychasthenic,  and  neurasthenic 
Other  c<mstitiitional  disonlers  and  inferiorities 

ImU'cilitv  and  idiocv  with  insanity 

I'nclassitiisi 

Not  insine      

Total 


Males. 


17 

279 

485 

109 

4.S.S 

8 

44 

6 

() 

17 

08 

58 

543 

69 

94 

101 

58 

S4 

14 

71 

47 

52 

58 

2780 


'emalefl. 

Total. 

2 

6 

5 

22 

327 

606 

173 

658 

79 

188 

128 

561 

10 

24 

94 

138 

27 

33 

13 

29 

46 

139 

207 

73 

131 

489 

1032 

80 

149 

154 

248 

241 

402 

114 

172 

04 

148 

30 

44 

51 

122 

30 

83 

04 

116 

20 

73 

2442 

5222 
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I  have  several  reasons  for  reprinting  this  instnictive  table  from  the 
latest  available  report  of  the  State  Lunacy  Commission.  In  the  first 
place,  it  bears  little  resemblance  to  any  of  the  classifications  of  the 
English,  French,  or  Grerman  schools  printed  above,  even  to  that  of 
Kraepelin,  which  is  its  main  foundation,  and  well  illustrates  the  futility 
of  any  classification  at  all  in  the  present  state  of  our  knowledge  of  the 
pathology  of  insanity.  The  diagnoses  of  these  5149  cases  of  insanity 
have  been  made  by  the  practical  alienists  in  our  asylums  during  the 
year  stated,  and  it  is  fair  to  assume  that  they  had  an  average  of  six 
months  for  the  observation  and  study  of  each  patient  recorded  in  these 
statistics.  If  we  add  to  the  cases  in  the  list  that  could  not  be  classified 
at  all  the  cases  that  are  put  under  headings  that  are  ill  defined,  hazy, 
confusing,  and  not  clear-cut  syndromes,  we  have  the  following  table : 

Unclassified 116 

With  other  brain  or  nervous  diseases 188 

Allied  to  infective-exhaustive 38 

Symptomatic  depressions 13 

Depressions  undifTerentiated 131 

AlUed  to  dementia  prsecox 149 

Paranoic  conditions 248 

Allied  to  manic-depressive 172 

Hysterical,  psychasthenic,  and  neurasthenic  pychoses 44 

Other  constitutional  disoitiers  and  infirmities 122 

Total i216 

Now,  subtracting  from  the  total  admissions  the  73  patients  that  had 
been  committed  that  year  and  were  found  not  to  be  insane,  we  have 
nearly  24  per  cent,  of  the  cases  in  which  experts,  after  an  average  ob- 
servation for  six  months,  were  unable  to  arrive  at  a  more  definite  diag- 
nosis of  the  form  of  insanity  than  is  shown  in  the  above  table.  In 
about  one  case  in  eight  they  could  not  tell  whether  a  case  was  true  de- 
mentia pnecox  or  similar  to  it  or  allied  to  dementia  prsecox.  In  nearly 
one  case  in  three  they  could  not  decide  whether  a  case  was  true  manic- 
depressive  insanity,  or  somewhat  like  it,  allied  to  manic-depressive  in- 
sanity. In  about  one  in  five  of  the  infective-exhaustive  psychoses  there 
was  the  same  insecurity  of  diagnosis.  This  is  not  recited  in  criticism 
of  the  methods  of  classification  in  vogue,  for  I  believe  that  no  better 
grouping  of  cases  could  be  made  anywhere  than  has  been  done  here,  but 
is  simply  brought  forward  to  illustrate  the  extraordinary  difficulty  of 
making  a  diagnosis  and  classification  of  the  forms  of  insanity  in  a  large 
proportion  of  cases.  If  the  asylum  experts  fail  so  lamentably,  with 
months  for  investigation  of  their  cases,  the  general  practitioner  need  not 
feel  disheartened  if  he  is  unable  to  make  a  correct  diagnosis  after  seeing 
a  patient  once  or  twice,  or  if  later  any  diagnosis  of  his  should  prove  to 
be  incorrect.  If  he  calls  a  case  by  the  old  term  melancholia,  he  will  be 
forgiven  if  later  it  should  find  a  place  among  the  finer  but  more  difficult 
distinctions  of  the  following  group  from  the  above  statistical  table  • 

Symptomatic  depi^essions. 

Depressive  ha lluci noses. 

Involution  melancholia. 

Depressions  undifTerentiated. 

Manicnlepressive. 

Allied  to  manic-depressive. 
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Since  this  book  was  first  published  there  has  been  much  change  in 
the  views  of  the  psychiatric  worid.  The  immense  strides  in  general 
medical  science  have  had  their  influence  also  in  this  department  of  medi- 
cine. There  has  been  accumulated  a  vast  amount  of  clinical  material, 
much  more  thoroughly  studied  than  ever  before.  Our  knowledge  of 
clinical  forms  and  i)hases,  of  course  and  outcome,  of  neuropathology, 
and  of  psychology  has  been  enormously  advanced.  In  each  new  edition 
of  this  volume  some  changes  commensurate  with  tliis  progress  have  been 
made,  and  in  this  particular  edition  the  classification  is  radically  re- 
arranged in  conformity  with  present-day  judgment ;  at  the  same  time 
the  needs  of  the  student  and  practitioner  afe  chiefly  considered,  since 
the  book  is  written  for  them  and  not  for  the  specialist. 

Since  the  alcoholic  and  other  toxic  psychoses  and  the  infection- 
exhaustion  psychoses  are  described  under  special  headings  in  the  chapter 
on  General  Etiologj'^,  only  the  following  most  important  types  of  insanity 
will  be  treated  in  separate  chapters : 

1.  Manic-depressive  insanity. 

a.  Manic  phase. 
6.  Depressive  phase. 

c.  Circular  insanity. 

d.  Involution  melancholia. 

2.  Dementia  prsecox. 

3.  Senile  dementia  and  other  senile  pyschoses. 

4.  General  paresis. 

5.  Paranoia. 

6.  Neuropsychoses,  hysterical  insanitv,  epileptic  insanity. 

7.  Idiocy,  imbecility,  and  feeble-min({ednes8. 
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CHAPTER  11. 
GENERAL  ETIOLCXJY  OF  INSANITY. 

The  proportion  of  the  insane  to  normal  individuals  may  be  stated 
to  be  about  1  to  300  of  the  population,  though  this  proportion  varies 
somewhat  within  narrow  limits  among  different  races  and  countries.  It 
is  probable  that  the  intemperate  use  of  alcohol  and  drugs,  the  spread- 
ing of  syphilis,  and  the  overstimulation  in  many  directions  of  modem 
civilization  have  determined  an  increase  difficult  to  estimate,  but  never- 
theless palpable,  of  insanity  in  the  present  century  as  compared  with 
past  centuries. 

The  amount  of  such  increase  might  easily  seem  to  be  large,  on  super- 
ficial examination,  because  of  the  imperfection  of  census-taking  in  the 
past,  the  accumulation  of  the  chronic  insane,  and  in  new  communities 
the  constant  upbuilding  of  new  asylums. 

Sex. — As  regards  sex,  women  and  men  are  about  equally  affected, 
for  the  particular  etiological  factors  determining  insanity  in  the  one 
(such  as  the  puerperal  period,  the  menopause,  etc.)  are  evenly  balanced 
by  the  special  causes  acting  upon  the  other  (struggle  for  existence, 
drunkenness,  syphilis,  etc.),  and  both  sexes  are  about  alike  in  their  sus- 
ceptibility to  the  two  great  etiological  elements  in  alienation  of  the  mind 
— heredity  and  mental  or  bodily  strain. 

Age. — ^The  question  of  age  is  of  great  importance  in  a  study  of  the 
etiology  of  insanity.  While  individuals  are  liable  to  mental  aberration 
at  any  age,  yet  there  are  particular  periods  of  life  characterized  by 
special  vulnerability.  In  general,  it  may  be  said  that  this  vulnerability 
is  greatest  in  women  between  the  ages  of  twenty-five  and  thirty-five, 
and  in  men  between  twenty  and  fifty,  for  it  is  at  middle  age  that  we 
find  the  maximum  accumulation  of  etiological  factors.  But  there  are 
physiological  epochs  that  influence  markedly  the  line  of  psychic  mor- 
bidity, and  these  are  the  periods  of  puberty  and  adolescence  (fourteen  to 
twenty  years),  that  of  genital  involution  in  women  (forty-five),  and  that 
of  senile  involution  (sixty  to  seventy  years). 

But  the  chief  factors  in  the  causation  of  insanity  may  be  summed  up 
in  two  words — heredity  and  strain.  The  former  is  responsible  for  in-« 
stability  of  the  nervous  system,  the  latter  is  multiform  in  character, 
comprising  all  of  the  stresses,  physical  and  mental,  direct  and  indirect^ 
autochthonous  and  environmental,  which  may  undermine  the  nervouB 
constitution  and  bring  it  to  its  point  of  collapse. 

Heredity. — In  determining  the  factor  of  heredity  we  must  not  be 
content  with  ascertaining  the  existence  of  psychoses  in  the  ascendants, 
but  must  seek,  by  careful  interrogation  of  various  members  of  the  family, 
for  some  of  the  hereditary  equivalents,  such  as  epilepsy,  chorea,  hys- 
teria, neurasthenia,  somnambulism,  migraine,  organic  diseases  of  the 
central  nervous  system,  criminal  tendencies,  eccentricities  of  character, 
drunkenness,  etc.,  for  these  equivalents  are  interchangeable  from  one 
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generation  to  another,  and  are  simply  evidences  of  instability  of 
the  nervous  system.  It  is  the  unstable  nervous  organization  that 
is  inherited,  not  a  particular  neurosis  or  psychosis,  and  it  must  be 
our  aim  in  the  investigation  of  the  progenitors  to  discover  the  evidence 
of  this. 

That  the  statistics  of  insanity  as  regards  heredity  are  often  fisiultily 
gathered  is  too  well  known.  In  the  first  place,  the  recorder  of  the 
history  of  a  patient  frequently  neglects  to  extend  his  inquiry  far  enough 
to  include  all  of  the  transmissible  psychoneuroses,  and,  in  the  second,  the 
relatives  are  prone  to  conceal  any  supposed  hereditary  taint  in  the 
family.  Here,  for  example,  is  a  table  prepared  by  the  Lunacy  Commis- 
sioners, showing  the  causes  of  insanit}*^  in  136,478  admissions  to  asylums 
in  England  and  Wales,  in  which  I  find  the  item  "  hereditary  influence 
ascertained  "  20.5  per  cent.  Surely,  so  small  a  figure  does  not  represent 
the  true  proportion  of  heredity  as  an  etiological  factor  ! 

It  will  take  many  decads  of  much  more  careful  compilation  of  his- 
tories to  establish  the  actual  ratio,  but  we  shall  attain  nearer  to  the  facta 
year  by  year. 

No  one  has  better  formulated  the  principles  of  heredity  in  relation 
to  insanity  than  Mercier,^  who  point«  out,  among  other  things,  that, 
besides  the  importance  of  the  direct  transmission  of  an  unstable  nervous 
system,  there  is  another  law  of  heredity,  which  is  known  as  the  law  of 
sanguinity.  Two  parents  may  be  perfectly  stable  and  have  normal  oigan- 
isms,  and  yet  produce  offspring  with  unstable  and  abnormal  nervous 
constitutions,  because  of  the  unsuitability  of  the  sexual  elements  of  the 
parents  to  each  other.  The  perfect  organization  of  the  progeny  is  the 
result  of  three  factors — tfie  quality  of  the  germ  (which  brings  matter), 
the  quality  of  the  sperm  (which  brings  force),  and  the  suitability  of  the 
one  to  the  other. 

The  laws  of  heredity  as  thev  relate  to  insanity  may  be  summarized 
briefly  as  follows  : 

1 .  The  child  tends  to  inherit  everv'  attribute  of  both  ])arents. 

2.  Contradictory  attributes  can  not  be  inherited  from  both  parents. 

3.  The  child  may  inherit  the  attributes  of  cither  i)arent  solely. 

4.  It  may  inherit  the  qualities  of  one  parent  in  some  respects  and 
of  the  other  in  other  respects. 

5.  It  may  inherit  the  father's  attributes  for  one  period  of  existence 
and  the  mother's  for  another. 

6.  Sonic  attributes  have  the  (juality  of  prci>otcncy,  or  the  tendency 
to  push  aside  or  overrule  other  attributes. 

7.  Attributes  which  are  similar  in  both  parents  tend  to  become  pre- 
potent, giving  rise  to  convergent  or  cumulative  heredity. 

8.  Attributes  may  be  tninsmitt<Ml  in  latent  form  from  one  genera- 
tion to  another,  to  reap])ear  in  a  third  or  fourth  or  still  more  remote 
gencnition — a  phenomenon  termeil  **  reversion." 

9.  Attributes  tend  to  appear  in  the  ])n)p'ny  about  the  same  time  of 
life  at  which  they  became  manifest  in  the  parents. 

*  "  Sanity  and  Insanity." 
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10.  Attributes  of  the  father  tend  to  be  inherited  by  the  sons  and  of 
the  mother  by  the  daughters. 

A  study  of  the  above  laws  will  explain  many  of  the  puzzling 
features  of  psychopathic  heredity, — why,  for  instance  often  only  a  few  of 
the  children  of  a  neurotic  parent  suffer  from  neuroses  or  psychoses,  and 
why  psychoneu  roses  may  develop  in  the  progeny  of  healthy  parents 
(latency).  It  must  be  remembered,  too,  that  tiiere  is  a  variation  in  the 
degree  of  hereditary  taint  originated  by  the  several  heritable  equiva- 
lents. Thus,  simple  neurasthenia,  eccentricity  of  character,  and  a  puer- 
peral or  senile  psychosis  are  not  so  serious  a  heritage  as  epilepsy, 
chronic  alcoholism,  paranoia,  and  imbecility.  The  taint  in  a  family  is 
greater  the  larger  the  number  of  members  and  branches  afflicted. 
When  the  degree  of  hereditary  taint  is  marked,  the  psychoses  which 
may  develop  tend  to  be  modified  from  the  ordinary  types  of  such  psy- 
choses, and  this  deviation  is  termed  hereditary  degenerative  modifica- 
tion,— or,  in  short,  hereditary  degeneracy, — while  the  insanity  evolved  is 
designated  as  a  degenerative  psychosis.  The  particular  degenerative 
psychoses  are  such  forms  as  idiocy,  imbecility,  feeble-mi ndedness,  peri- 
odical and  circular  insanity,  hysterical  insanity,  acute  simple  paranoia, 
polymorphic  insanity,  etc.  A  polymorphic  course  is  particularly  char- 
acteristic of  psychic  d^eneracy,  so  that  sometimes  a  perfect  chain  of 
psychopathic  conditions  and  psychoses  will  be  manifested  throughout 
the  life  of  the  degenerate. 

The  polymorphism  of  hereditary  transmission  sometimes  manifests 
itself  in  what  is  known  as  progressive  hereditary  degeneracy.  For 
example,  drunkenness  in  one  generation  may  lead  to  simple  psychoses 
in  the  next,  to  complex  degenerative  psychoses,  epilepsy,  etc.,  in  the 
third  generation,  and  finally,  in  the  fourth,  to  idiocy,  sterility,  and  the 
annihilation  of  the  stock. 

It  is  only  lately  that  the  laws  of  heredity,  as  they  relate  to  in- 
sanity,  have  begun  to  be  studied  in  the  light  of  the  new  theories 
of  Mendel  and  others.  The  results  of  observations  of  plants  have 
certainly  revealed  some  remarkable  facts,  but  how  far  these  can  be 
applied  to  the  infinitely  complex  conditions  of  the  human  organism 
and  human  society  remains  to  be  determined  by  yetirs  of  most  careful 
investigation. 

The  indications  of  degeneracy  in  an  individual  are  termed  the  stig- 
mata of  degeneration,  or  stigmata  hereditatis.  They  may  be  defined  as 
anatomical  or  functional  deviations  from  the  normal,  which  in  them- 
selves are  usually  of  little  importance  as  regards  the  existence  of  an 
organism,  but  are  characteristic  of  a  marked  or  latent  neuropathic  dis- 
position. Much  study  has  of  late  years  been  devoted  to  these  indices 
by  many  investigiitors,  particularly  in  their  relation  to  insanity,  idiocy, 
and  criminal  anthropology,  and  it  behooves  all  who  have  to  do  with  the 
development  and  care  of  the  human  body  in  any  particular — and  this 
refers  especially  to  men  of  the  medical  and  allied  professions — ^to 
familiarize  themselves  with  these  signs  of  degeneration,  in  so  far  as  they 
concern  their  own  special  provinces  of  work.     These  stigmata  are  vices 
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of  functional  and  organic  evolution.  The  deviations  from  the  normal 
may  be  in  the  way  of  excesses  or  arrest  of  development.  They  must 
be  distinguished  from  the  deficiencies  or  deformities  produced  by  acci- 
dents at  birth  or  by  disease.  I  have  said  that  these  stigmata  are  ana- 
tomical and  functional,  but  it  is  more  convenient  to  divide  the  funo- 
tional  group  into  physiological  and  psychic  classes.  It  is  the  latter 
which  we  are  more  apt  to  observe  in  our  social  relations  with  degenerate 
individuals.  The  psychic  stigmata  are  always  characterized  by  want 
of  balance  or  lack  of  proportion  between  certain  undeveloped  or  exces- 
sively develojjed  faculties  and  other  faculties  which  are  normal.  De- 
fect of  moral  sense,  of  attention,  of  memorj',  will,  judgment,  or  unbal- 
anced excess  of  musical  or  mathematical  aptitudes  may  be  cited  as 
instances  of  psychic  stigmata.  Hence  tlie  three  following  divisions 
may  be  made  of  all  the  degenerative  indices  :  (1)  Anatomical  stigmata  ; 
(2)  physiological  stigmata ;  (3)  psychic  stigmata. 

Anatomical  Stigmata. 

Cranial  anomalies. 

Facial  asymmetry. 

Deformities  of  tne  palate. 

Dental  anomalies. 

Anomalies  of  the  tongue  and  lips. 

Anomalies  of  the  nose. 

Anomalies  of  the  eye  • .  .  . 

Flecks  on  the  iris ;  strabismus ;  chromatic  asymmetry  of  the  iris ; 
narrow  palpebral  fissures. 

Albinism. 

Congenital  cataracts. 

M  icrophthalmos. 

Pigmentai^y  retinitis. 

Muscular  insufficiency. 
Anomalies  of  the  ear. 
Anomalies  of  the  limbs : 

Polydactyly. 

Syndactyly. 

hctrodiictyly. 

Syiuelus. 

Ectromelus. 

Phoconielus. 

Excessive  length  of  the  arms. 
Anomalies  of  the  body  in  general : 

Ileniiae. 

Malfoniiation  of  the  breasts,  thorax. 

Dwarfishness. 

Giantism. 

Infantilism. 

Feminism. 

MiLsculiiiism. 

Spina  bifida. 
Anomalies  of  the  genital  organs. 
Anomalies  of  the  skin. 

Polysarcia. 

Hypertrichosis. 

Absence  of  hair. 

Premature  grayness. 
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Physiological  Stigmata. 

Anomalies  of  motor  fbDction : 

Retardation  of  learning  to  walk. 

Tics. 

Tremors. 

Epilepsy. 

Nystagmus. 
Anomalies  of  sensory  function : 

Deaf-mutism. 

Neuralgia. 

Migraine. 

Hyperesthesia. 

Anesthesia. 

Blindness. 

Myopia. 

Hypermetropia. 

Astigmatism. 

Daltonism. 

Hemeralopia. 

Concentric  limitation  of  the  visual  field. 
Anomalies  of  speech  : 

Mutism. 

Defective  speech. 

Stammenng. 
^  Stuttering. 
Anomalies  of  genito  urinary  function : 

Sexual  irritability. 

Impotence. 

Sterility. 

Urinary  incontinence. 
Anomalies  of  instinct  or  appetite  : 

Uncontrollable  appetite  (food,  liquor,  drugs). 

Meiycism. 
Diminished  resistance  against  external  influences  and  diseaseai 
Retardation  of  puberty. 

Psychic  Stigmata. 

Insanity. 

Idiocy. 

Imbecility. 

Fecble-mindedness. 

Pavor  nocturnus. 

Precocity ;  one-sided  talents ;  disequilibration. 

Eccentricity. 

Moral  delinquency. 

Sexual  perversion. 

Having  made  this  attempt  to  classify  the  various  stigmata,  we  may 
now  ])roceed  to  examine  them  in  some  detail : 

Cranial  Anomalies. — ^Tlie  most  important  features  to  be  noted  in 
connection  with  the  head  are  asymmetry  and  a  variety  of  deformities. 
It  is  necessary  to  an  understanding  of  these  stigmata  to  go  over  briefly 
a  few  facts  of  craniometry  and  cephalometry. 

A  score  or  more  of  distinguished  anthropologists  of  the  present  cen- 
tury have  been  trying  to  discover  racial  distinction  in  human  skulls  ; 
but  the  fact  is  that  there  are  not  so  many  characteristics  of  race  in  the 
cranium  as  in  other  parts  of  the  body,  and,  accordingly,  there  are  still 
wide  differences  of  opinion  as  regards  a  scientific  craniological  classifi- 
cation.    Races  have  been  mingling  so  many  thousands  of  years  that 
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cranial  dissimilarities  are  the  rule  among  them,  even  m  tribes,  and  to 
some  extent  in  families.  These  diversities  of  form  have  been  designated 
as  dolichocephalic,  mesocephalic,  and  brachycephalic — words  which 
merely  convey  an  idea  of  the  relation  of  the  length  to  the  breadth  of 
the  skull  when  viewed  from  above.  The  anteroposterior  is  to  the 
biparietal  diameter  as  100  is  to  re,  is  the  formula  for  determining  this 
"  cephalic  index."  All  length-breadth  indices  below  78  are  considered 
dolichocephalic  ;  from  78  to  80,  mesocephalic ;  and  above  80,  brachy- 
cephalic. We  may  assume  that  the  physiological  limits  of  this  index 
are  70  to  90.     This  is  based  upon  thousands  of  measurements  of  skulls 


Fig.  269. 


by  various  investigators.  Any  excess  or  diminution  of  these  figures 
must  hence  be  regarded  as  pathological  (Fig.  269). 

But  while  one  skull  may  be  narrower  or  broader  than  another,  there 
is  compensation  in  other  diameters.  The  dolichocephalic  has  a  greater 
vertical  diameter,  for  instance,  than  the  brachycephalic  skull. 

Besides  these  characteristics,  something  must  be  said  regarding  the 
phvsiologicjd  asymnietrv  of  the  skull.  The  fact  that  the  arms  and  hands 
are  not  svmmetrical  on  the  two  sides  of  the  bodv,  either  in  size  or  func- 
tion  ;  that  the  logs  and  feet  are  not  symmetrical  ;  that  the  left  cerebral 
hemisphere  is  larger  and  more  complicat<^^l  than  the  right,  would  natu- 
rally lead  us  to  anticipate  some  slight  asymnietrv  of  the  two  sides  of  the 
skull,  and  the  facts  of  ol)ser\'ation  support  us  in  the  statement  that  asym- 
metry is  the  rule  and  perfect  symmetry  the  exception.  More  than  a 
thousand  postmortem  examinations,  the  examination  of  several  hundred 
heads,  and  an  ins|)ecti(m  of  some  collections  of  skulls,  such  as  that  of 
Blumenhach,  wlu^re  I  liave  particularly  noteil  tliis  point,  together  with 
the  testimony  of  others,  justify  me  in  this  assumption. 

Asymmetry  sometimes  readies  extraordinary  pro|)ortions, — often  with 
quite  a  normal  state  of  brain  function,  often  with  marked  psychopathic 
changes.  Outside  of  purely  physiological  asymmetry',  we  have  tliat 
dep(Mi(ling  upon  defective  development  and  disease.  One  of  the  first  of 
nature's  constructive  principles  in  fashioning  the  skull  is  the  stniggle 
of  its  contents  for  volume.  Hence,  as  long  ago  jK)iiited  out  by  Vir- 
chow,  premature  synostosis  of  any  cranial  suture  will  lead  to  compen- 
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satoiy  deformity.     So,  too,  will  arrest  of  developmen  in  any  center  of 


Fig.  270. — Cbemocepbaluii. 

ossification,  or  a  unilateral  aplasia  or  hyperplasia  of  the  skull  bones,  or 
of  the  contents  of  the  skull. 

Aside  from  the  deformities  of  the  head  which  are  congenital  in  char- 
acter, the  diseases  which  most  commonly  produce  cephalic  deformation 
in  early  life  are  rachitis  and  hydrocephalus;  in  later  life,  tumors,  exos- 
toses, etc.;  while  at  all  periods  of  life  the  shape  of  the  skull  is  menaced 
by  injuries,  from  a  forceps  delivery  to  a  falling  brick.  The  following 
are  some  of  the  commoner  designations  of  well-known  cranial  deformi- 
ties : 

ChemocephaJus  is  flat-headedness.     In  this  there  is  flatness  at  the 


r 


1 


Fig.  271. — LeptocephaluB. 


top  of  the  head.  The  condition  is  also  called  platicephalus  (Fig. 
270). 

Leptocephalus. — Early  synostosis  of  the  frontal  and  sphenoid  pro- 
duces lept<)ce])hahis,  or  narrow-headedness  (Fig.  271). 

MacrocephaJus  is  a  large  head,  usually  due  to  hydrocephalus. 

Microcephalus  is  a  small  head,  due  either  to  aplasia  of  the  brain  or 
premature  synostosis  of  the  sutures  (rarely  the  latter). 

Oxycephalus,  or  steeple-shaped  skull,  is  due  to  synostosis  of  the 
parietal  with  the  occipital  and  temporal  bones,  with  compensatory  de- 
velopment in  the  region  of  the  bregma.  Another  name  for  this  is  ocro- 
cephalm  (Fig.  272). 

Plagriocephalus,  or  oblique  deformity  of  the  head,  is  due  to  uni- 
lateral synostosis  of  the  frontal  with  one  of  the  parietal  bones  (Fig. 
27;^. 
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Soaphocephalus  is  probably  caused  either  by  too  early  union  of 
the  sagittal  suture  or  by  the  development  of  both  parietal  bones  from 
one  center.     The  top  of  the  head  is  keel-shaped  (Fig.  274). 


Fig.  272.— Oxycephalus. 


Fig.  273.— Plagiocephalus. 


Trigronocephalus. — ^Premature  union  of  the  frontal  suture,  resulting 
in  very  narrow  forehead  and  great  width  behind,  giving  rise  to  the  term 
trigonocephalus  (Fig.  275). 

The  two  systems  of  measurement — the  craniometrical  and  the  ceph- 
alometrical — differ  but  slightly  from  each  other,  the  former,  of  course, 
being  the  more  exact,  since  every  portion  of  the  naked  skull  is  attain- 
able. 

I  would  recommend  the  following  series  of  measurements  to  be 


Vi\i.  274. — Sca|»h«)oeplialu8. 


Fij,'.  27').  — TrijjoiiocrphaUis. 


taken — olcven  in  nnniluT — in  order  to  form  a  }uM  idea  of  the  cajwicity, 
shape,  and  symmetry  of  any  head  (Fijrs.  270  and  277):  (1)  The  circum- 
ferenee  ;  (2)  the  naso-oeeipital  are  (.Vto  7^  ;  (3)  the  nasobregmatic  arc 
(A^to  fi)  ;  (4)  the  hrepnatolamhdoid  are  (/5  to  ^1)  ;  (o)  the  binauricular 
are  ;  ((5)  the  antemposterior  diameter  (*S'  to  O) ;  (7)  the  greatest  trans- 
verse diameter  (len<rtli-hrea<hh  iiuh'x) ;  (8)  the  binauricular  diameter ; 
(9)  the  two  aurieiilohreji^matie  radii;  (10)  the  facial  length;  (11)  the 
empiri(*al  jrreatest  liei^ht  (B  to  ^). 

In   addition    to    aecjuiring    these    niathematiejd   data,  cephaloscopie 
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drawings  are  invaluable  as  exhibiting  deformity  clearly  to  the  eye. 
Hence,  the  horizontal  circumference,  naso^occipital  curve,  and  binau- 
ricular  curve  should  be  taken  with  a  strip  of  lead,  or,  what  is  better, 
with  the  instrument  devised  by  Luys  (on  the  principle  of  the  hatter's 
conformateurs),  and  the  curves  projected  on  paper. 

Dolichocephalic  heads,  as  a  rule,  have  narrow,  and  brachy cephalic 
have  broad,  faces.  Something  should  here  be  said  concerning  prog- 
nathism, of  which  there  are  several  forms.  The  best  method  of  deter- 
mining it  is  to  measure  the  angle  made  by  a  line  drawn  from  the  nasal 
root  to  the  junction  of  the  inferior  nasal  spine  and  alveolar  process 
(Fig.  277,  iVto  x)  with  a  vertical  line  dropped  from  the  nasal  root  to 
Broca's  horizontal.  It  is  found  that  every  normal  skull  exhibits  this 
subnasal  prognathism,  but  there  is  a  wide  variation  in  degree.  Extra- 
oixlinary  prognathism,  orthognathism,  and  opisthognathism — meaning 
extreme  projection,  straightness,  or  inclination  backward  of  the  sub- 
nasal  line — are  pathological. 

The  empirical  greatest  height  of  the  head  is  an  approximate  measure- 


BtNAUR/Cl/lA/iDMM    r^ 
Fig.  276. 


Fig.  277. 


ment  of  the  distance  between  the  basion  and  vertex  of  the  skull  (5 
to  /?,  or  U\  A  line  from  the  external  occipital  protuberance  to  the 
lowest  meilian  point  of  the  superior  maxilla,  just  alx)ve  the  incisors  {T 
to  J/),  passes  ahnost  directly  through  the  basion.  Hence,  in  cephal- 
ometry,  by  taking  this  diameter  and  the  radii  from  each  extremity  to 
the  bregma,  we  have  a  triangle  (3/,  /^,  T)  whose  height  {By  fi)  is  easily 
ascertiiined.  The  height  averages  13.3  cm.  in  men,  12.3  in  women, 
and  the  physiological  variation  is  from  11.5  to  15. 

The  only  instruments  necessary  for  obtaining  the  data  just  described 
are  a  pair  of  cali])ers,  the  tape-line,  and  a  strip  of  sheet-lead  two  feet 
long  by  J  or  J  of  an  inch  wide.  Benedikt's  calijKjrs  (manufactured 
by  Wolters  in  Vienna),  which  are  here  illustrated,  are  to  be  recom- 
mended for  their  exactness  (Fig.  278),  as  are  also  those  that  I  have  had 
made  for  my  own  use  (Fig.  279). 

Excessive  prognathism  is  found  among  criminals,  in  microcephali, 
and  in  cases  of  hemi-  and  paraplegia  spastica  infantilis.  Skulls  known 
as  crania  progeniea  have  considerable  pathological  significance.  In 
these,  lower  teeth  project  beyond  the  upper,  and  the  inferior  maxillary 
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angle  is  obtuse,  due,  probably,  to  aplasia  of  the  upper  or  hyperplasia 
of  the  lower  maxilla. 

The  demonstration  of  the  empirical  greatest  height  is  often  quite 
valuable  as  an  index  of  degenerative  and  neuropathic  types.  The 
following  are  some  general  points  which  should  be  considered  in  the 
examination  of  these  cases  : 

A  skull  below  the  normal  type  in  volume  belongs  to  an  abnormal 
individual. 

Undertypical  measurements  of  the  head  should  always  lead  us  to 
entertain  tlie  suspicion  of  defective  cerebration. 

Abnormal  smallness  of  any  part  of  the  skull  permits  the  conclusion 
that  the  part  of  the  brain  in  its  neighborhood  is  imperfectly  developed. 

Excessive  development  of  the  head  has  a  double  signification.     It  is 
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Fig.  278.— Benedikl's 
calipers. 


Fig.  279. — Author's  calipers. 


always  pathological,  but  may  mean  abnormality  of  brain  or  successful 
compen.sation.  Wormian  bones  are  also  doubly  significant.  They 
either  represent  a  ])athol<)gieal  j)roecss  or  a  successful  effort  of  nature 
in  re])air. 

Heniiple»ria  spastica  infantilis,  epilepsy,  and  intellectual  or  ethic 
weakness  often  exhibit  unilateral  aplasia  of  the  skull. 

The  skull  is  re])resentative  of  the  bniin  only  during  the  years  of  its 
development,  and  it  must  be  remembered  that  psychopathic  deteriora- 
tion otlen  has  its  inception  subsequent  to  the  conij>letion  of  the  process, 
when  no  impression  can  be  made  upon  its  bony  walls. 

I  have  pre|)ar(Hl  a  table  of  the  measurements  recommended,  showing 
the  avera^i's  in  adults,  male  and  female,  together  with  the  physiological 
variation,  excesses  al)ove  or  below  which  are  significant  of  morbidity. 
It  is  based  upon  the  examination  of  some  hundn^ds  of  skulls  and 
heads,  and  u|>on  statistics  given  by  various  authorities  who  have  made 
especial  study  of  this  de])artment  of  anthropometry.  Hence  it  may 
be  depended  upon  as  a  fair  estimate  of  the  dimensions  of  the  head  in 
most  of  the  Caucasian  races.     The  table  is  as  follows  : 
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C^^SiSirEBS, 

1 

1 

53 

50 

48.5-S7.4 

BoiiRhlv  approximated,  the 
TolQme  is  to  tbe  cin^am- 

2.  Volume 

1600 

1300 

1301-1751 

fereucc  as  1350  c.e.  is  to 
50  cm. 

3.  Noso-Dcdpitol  urc,   .... 

32 

31 

28-38 

lu  fignre.  SV>T. 

4.  NaBobreRmatic  »«% 

12.5 

la 

10.9-14.9 

iVtoj3. 

12.5 

ll.S 

9.1-14.4 

fitoA. 

6.  Binanricularare,      .        .    . 

32 

SI 

28.4-35 

n.7 

i7.2 

16.5-19 

S  to  0. 

B.  GreatMttranBveisediameleT 

».6 

14 

13-18.5 

The  formula  for  the  length- 
breadth  index  is  : 

Length  :l!raMlth::  100:*. 

An  index  below  78  is  doli- 
choi'ephalic  :  76  to  80, 
meeocephalic  ;  above  80, 
bwchycepbalic 

9.  LeDtcth-lirmdthin(lci,    .   . 

82.3 

83.8 

76.1-87 

10,   Biniiuriciilar  diameter,   .   . 

13.4 

11.9 

10.9-13.9 

B          The  height 
A           BX  at  the 

/  i   \      B,  Eformod 
£Z__L_\£bytl,eaQri- 

•*           culnbrcgma- 
tic  radii  and  the  binaQri- 

11.17   with    a   vurUlion 
from  lOto  12.H5. 

13.   Fatinl  leugth 

13.37 

- 

10,5-11,4 

From  root  of  noee,  N,  to 
lowest  port  of  chin. 

13,   Enipiriuil  );reat«st  heit;ht. 

13.3 

12.3 

1I.5-1S 

The      empiri<»l     greatest 
heiglil,  B.  (J,  18  obtained 
bymeusnriiigthesiilesof 

These  meaHurenientH  are  those  of  tbe  adtiit  bamau  skall.  Aa  tbe  hair  and  scalp 
snpemdd  about  3  cm,,  iiboiit  6  percent,  should  be  deducted  in  the  head  measuremeDta 
!Jos.  1,  3,  anil  6  to  obtain  those  of  the  Hkull.  In  taking  tbe  diameten  Nos.  7  and  8, 
deduct  1  em,  (thestalp  averaging  5  lu  in.  iu  thicknese),  and  from  the  shorterndii,  such 
as  Nos.  10  and  11,  Hobtract  but  7  mm. 


Facial  Asymmetry. — Inequality  of  the  two  aides  of  the  face — 
when  ciingenital  and  not  due  to  some  sueh  disease  as  hemiatrophy — is 
to  be  looked  npon  as  a  stignm  of  degeneration.  In  the  same  category 
may  Im;  groujKni  various  irregularities,  and  snch  conditions  as  exeeswive 
progniitiiism  or  retrognathism.     Great  prominence  or  unequal  promi- 
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nesicc  rif"  Hio  miliar  bones  Is  to  1m-  obrierveJ,  and  also  asymmetry  of  the 
oihiu  (l-iM,  -jso,. 

Deformities  of  the  Palate.— In, mnncctiou  with  the  sort  palal*. 
bifu rt';ilii»u  nf  ihc  uvula  iiiiiy  be  mentiuniil.  As  regards  the  hard 
palate,  I  have  dwelt  ii[K>n  its  deibrmitiesttt  some  length  in  an  article  in 
the  "International  Dental  Journal"  (Docendier,  1895),  and  Ibe  facta 
there  broujjht  furwanl  may  l)e  re«i])i  tula  ted  as  IblJows  : 

While  the  j)alatc  oeetipios  but  a  small  place  in  this  great  category  of 
hereditary  sligmatn  uf  all  kinds,  it  is  one  of  the  auatoniieal  group,  and 
this  group  16  fur  niauy  reasons  the  one  uf  greatest  imjxirtance.     In  this 


group,  Unt,   it  iieenpics  a  distinctive   place  aa  bi'iug   among    the    most 
striking,  frequent,  and  uignilicant  of  the  anomalicb. 

The  arch  of  the  hard  palate  prcsfnis  considerable  variati<in  within 
strictly  uomial  anatomical  limits.  A  hii^,  wide,  nnMlcratfly  liigh 
vault  is  what  may  be  callwl  a  normal  standanl.  It  nieaus  the  highest 
GVohition,  Judging  from  the  faet  that  the  mouth-iiivity  increascR  in 
capacity  as  we  ascend  the  vertebrate  series.  Deviations  from  tliat 
standard  are  not  at  all  infrequent,  and  yet  such  deviations  may  be  nor- 
mal. Thus,  the  palate  may  Ix'  low  and  broad,  or  it  may  l)c  high  and 
narrow  ;  it  may  hv  short  or  long  in  its  anteroposterior  diameter ;  it 
may  Ih>  ridged  unduly  along  Ibe  jialaline  sulures,  or  it  may  present 
marked  rugositt(«  on  its  surface,  especially  in  the  anterior  region  ;  yet 
these  variations  are  normal.     Probably  we  may  look  upon  these  pocu- 
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liaritles  as  a  species  of  compensatory  development.  Just  as  in  a  study 
of  heads  we  find  some  very  long  and  low,  and  others  short  and  round 
and  high,  and  recognize  the  fact  that  the  shortness  in  one  dimension  is 
compensated  for  by  a  corresi>onding  increase  in  another,  so  we  may 
regard  variation  in  palatine  diameters. 

The  patliological  palate  has  not  been  studied  as  much  as  it  deserves 
to  be.  Save  occasional  and  casual  references  to  the  "  Gothic  "  palate 
in  literature,  and  one  or  two  papers  ujx)n  the  *^  torus  palatinus,"  very 
little  has  been  written  upon  the  subject.  In  my  paper,  previously  referred 
to,  I  have  attempted  to  classify  such  pathological  palates  as  could  be  justly 
looked  upon  as  indicative  of  degeneracy.  The  word  Gothic  having  been 
so  long  in  use,  and  the  hard  palate  being  much  like  an  arch  or  roof,^  I 
have  followed  arcliitectural  nomenclature  in  the  classification  offered. 

Pathological  Palates  : 

1.  Palate  with  Gothic  arch  (Fiff.  281). 

2.  Palate  with  horseshoe  arch  (Fig.  282). 

3.  The  dome-shaped  palate  (Fig.  283). 

4.  The  flat-roofed  palate  (Fig.  284). 

5.  The  hip-roofed  palate  (Fig.  285). 

6.  The  asymmetrical  palate  (Fig.  286). 

7.  The  torus  palatinus  (Fig.  287). 

The  seven  varieties  named  are  to  be  looked  upon  as  types  merely. 
Each  tyi)e  will  be  found  to  present  variations  and  combinations  with 
other  forms.  Thus,  the  Gothi(;  arch  may  have  a  low  or  high  pitch  and 
be  short  or  long.  The  horseshoe  arch  (a  familiar  one  in  Moorish  archi- 
tecture) is  always  easily  distinguished,  but,  owing  to  its  conformation, 
a  cast  can  not  well  be  taken  of  it  to  show  it  in  a  jx^rfect  outline.  The 
dome-shaix>d  palate  may  be  high  or  low,  may  be  combined  with  a.sym- 
metry  or  torus.  The  presence  of  a  torus  in  the  Gothic  variety  is  apt  to 
destroy  the  purely  Gt)thic  form,  and  may  cause  it  to  resemble  the  flat- 
roofed  palate.  Under  the  heading  of  flat-roofed  palate  I  should  include 
all  such  palates  as  are  nearly  horizontal  in  outline,  as  well  as  those  with 
inclined-roof  sides  but  flattened  gable.  In  the  hip-roofetl  palate  we 
have  the  sloping  sides  its  usual,  but  also  a  marked  pitch  of  the  palate 
roof  in  front  and  behind  ;  occasionally  one  may  meet  with  a  palate  of 
this  kind  with  so  remarkable  a  pitch  from  before  backward  that  it  is 
almost  like  a  Gothic  roof  turned  about  so  that  the  gable  runs  trans- 
versely. 

Asymmetry  in  the  palate  is  commonly  observed  in  many  of  the 
previously  de.scribe<l  forms,  but  occasionally  is  the  only  noteworthy 
peculiarity.  It  is  usual  to  find  asymmetry  of  the  face  and  skull  in 
cases  with  an  asymmetrical  palate.  The  tonis  palatinus  (Latin  torus, 
swelling)  wjis  first  mentioned  by  Cha.ssaignac  as  a  mediopalatine  exos- 
tosis. It  is  a  projecting  ridge  or  swelling  along  the  palatine  suture, 
sometimes  in  its  whole  length,  sometimes  in  only  a  portion  of  its  course. 
It  is  always  congenital.     It  varies  considerably  in  its  shape  and  size,  so 

^  "  There  is  some  confusion  in  literature  of  the  roof  of  the  mouth,  or  hard  palate, 
referred  to  in  this  paper,  with  the  dental  arch,  which  is  quite  another  thing.'' 
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that  as  maay  as  five  or  .six  difl'ereut  species  of  toriis  are  recognized.  It 
tuay  be  wed{!:e-sliajKtl,  niirruw,  broail,  verj-  prouiiuent,  or  irregular.  I 
have  said  nuthiog  abuut  eleiVpalate,  for  I  am  uol  sure  that  it  amy  he 


classed  anionc  the  weH-marke<!  stigmata  of  (Icficiieration.  I  Imve 
foumi  but  two  or  three  elefl-jialates  among  the  450  idiots  and  imbeeiles 
oil  Randall's  Island,  while  a  number  of  cases  of  this  kiiid  with  which  I 
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have  come  in  cimtaet  iu  my  prDt'e^^siunul  Hie  wert  very  far  fr«ru  degen- 
erates. However,  it  woiiKl  seem  that  tliere  is  great  need  uf  a  taithful 
study  of  a  large  uuniber  of  eases  of  clelV-palatc  in  relutioii  to  the  ques- 


L 


tinn  of  degenemey.     The  (U'formed  |«ilate  is,  to  my  mind,  one  of  the 
chief  nnatomicnl  stigmata  of  degeneration. 

It  is  tnie  ihjit,  from  this  ^nglc  indication,  it  would   not  be  strictly 
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Bcientitic  to  adjudge  au  itidiviiluul  a  degeiierato.  Occ;ayiouaily,  perhaps, 
a  case  presents  itseU'  where  tliis  anutumioal  stigma  uloue  would  isuflice 
to  insure  a  diagnosis  of  this  iiaturo  ;  but  uguiilly  otlier  .stigmata  coexist, 
such  as  cranial  anonialJLS,  deformilicH  of  the  cur,  aiid   the  like.     The 


frequency  of  the  pathol<^ical  palate  among  niarke<!  degenenites,  such  as 
tlie  insane,  idiots,  and  rpilcptics,  has  t>een  testified  to  i)y  many  investi- 
gators, Tims,  Tailiot  re|X)rte<l  4.1  ]K'r  cent,  of  ahnorniiil  palates  in 
160-j  inmates  in  institutions  for  the  fechle-ruiuih-d.  Ireland  makes 
it  nearer  50  [xr  cent.     Charon,  a  later  writer  than  these,  found  abnor- 
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mal  palates  in  10  per  cent,  of  apparently  normal  persons,  in  82  per 
cent,  of  idiots  and  feeble-minded,  in  76  per  cent,  of  epileptics,  in  80  per 
cent,  of  cases  of  insanity  in  general,  in  70  per  cent,  of  tlie  hysterical 
insane,  and  in  'Ao  per  cent,  of  eases  of  general  ])anilysis.  Naeke  has 
studied  particularly  the  torus  palatiims  in  1440  individuals,  normal  and 
psychopathic ;  he  found  it  present  in  2.3.i>  per  cent,  of  psychopathic 
women  (iii^ne,  epileptic,  idiot,  and  criminal),  32.9  per  cent,  of  epilep- 
tic women,  34.4  per  cent  of  criminal  women,  22.7  per  cent,  of  normal 
women.  The  percentages  were  smaller  in  men  than  in  women.  A 
narrow  torus  is  more  common  than  a  broad  one. 

Stieda  examined  1500  skulls  for  the  torus  from  an  anthropological 
jwint  of  view.  The  skulls  were  of  Prussians,  Armenians,  Africans, 
Frenchmen,  Russians,  and  Asiatics.  He  decided  that  it  has  no  anthro- 
pological significance  ;  gives  no  racial  distinction.     While  the  torus  is 


Fig.  287.— Xonu  paUtloui  (bi 


undoubtwlly  of  value  as  an  index  of  degeneration,  particularly  where  it 
is  well  marked,  it  probably  has  less  ini[H>rtance  in  this  respect  than 
some  of  the  other  forms  of  [laChologlc^l  [mlate. 

Dental  Anomalies. — .\niong  anomalies  of  the  teeth  arc  macro- 
doutism,  microdoutism,  projecting  teeth,  badly  placed  or  misplaced 
teeth,  double  mw  of  teeth,  or  teeth  which  are  striated  transversely  or 
longitudinally.  Caries  of  the  teeth  and  Hutchinson's  teeth  are  due  to 
neglwrt  or  disease.  The  latter,  however,  may  often  he  considered  as  a 
stigma  of  degeneration.  Then  there  is  a  retardation  of  the  first  and 
sec(m<l  dentition. 

Anomalies  of  the  Tongue  and  Lips. — A  very  large  tongue 
(macr<^lossiis)  is  not  infrequently  observed  among  the  lowest  classes  of 
degeuorates,  as  in  idiocy.  Sometimes  there  is  niieroglossus,  asymmetry 
of  tlie  two  halves,  or  hifidity  of  the  point.  Harelip  is  somewhat  more 
common  than  cleft-palate,  but,  like  the  latter,  its  exact  standing  as  a 
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degenerative  stigma  is  not  fully  determined.  Undue  swelling  or 
puffiness  of  the  lips  is  noteworthy. 

Anomalies  of  the  Nose. — Marked  deviation  of  the  nose  to  one 
side  or  the  other  should  be  noted.  Taken  alone  it  may  possess  little 
significance,  but  in  conjunction  with  other  stigmata  it  is  of  value.  The 
nose  may  be  absent,  or  present  defect  of  osseous  development  (ndsvs 
aduncus)  or  atresia  of  the  nasal  fossae. 

Anomalies  of  the  Eye. — ^The  pathological  conditions  of  the  eye 
have  been  placed  in  two  groups  in  the  foregoing  classification,  since  some 
are  anatomical  and  some  physiological.  To  enumerate  them  altogether, 
they  are  as  follows  : 

Anatomical.  Physiological. 

Flecks  on  the  iris.  Blindness. 

Strabismus.  Myopia. 

Chromatic  asymmetry  of  the  iris.  Hypermetropia. 

Narrow  palpebral  fissures.  Astigmatism. 

Albinism.  Daltonism. 

Congenital  cataracts.  Hemeralopia. 

Pigmentary  retinitis.  Concentric  limitation  of  the  visual  field. 

Microphthalmos.  Nystagmus. 

Muscular  insufficiency. 

It  is  true  that  any  one  or  two  or  more  of  these  conditions  present  do 
not  certainly  indicate  degeneracy,  but  they  are  significant  in  connection 
with  other  abnormal  states,  and  all  of  them  are  more  frequently 
observed  in  degenerate  individuals,  especially  the  lower  orders,  than  in 
normal  persons.  In  idiots,  convergent  strabismus,  due  to  defect  of 
refraction  and  in  conjunction  with  hypermetropia,  is  very  common. 
Muscular  insufficiency  and  nystagmus  (lateral  or  rotatory)  are  also  often 
met  with  in  this  class  of  cases.  In  ]>aralytic  and  other  idiots  and  imbe- 
ciles hoinonynuuis  hemianopsia  is  sometimes  met  with. 

Anomalies  of  the  Ear. — Deformities  of  the  ear  have  been  de- 
servedly well  studied,  for  as  stigmata  of  dejicnenitioii  they  take  high 
rank,  lik(»  anomalies  of  the  hard  palate,  in  the  anatomical  group. 
Morel,  Stahl,  Wildermiith,  Binder,  and,  more  nnuMitly,  Sell walbe,  have 
given  us  especially  g(H)d  studies  of  these  conditions.  From  their 
writings  and  my  own  studies,  the  following  elassifieation  (following 
Binder)  into  twentv-two  varieties  mav  be  made  : 

I.  Abnormally  implanted  ears  ;  they  project  t<M>  far  or  lie  too 
closely,  ar(»  placed  too  high  or  t(M)  low,  too  far  forward  or  too  far 
backward  <»n  the  head. 

TI.  Rxeessively  large  ears:  (1)  absolutely  too  large;  (2)  rela- 
tively too  large  in  small  or  iiiierocephalie  indivi<lnals. 

III.  Kars  which  are  too  small. 

IV.  Too  niarke^l  conehoidal  shape  of  the  ear.  The  details  of  the 
ear  (anthelix  an<l  crura,  (^te.)  are  but  slightly  marked,  while  the  helix 
outlines  the  ear  like  the  rim  of  a  funnel. 

V.  Ears  which  have  a  general  ugly  sha|H\  The  breadth  of  the 
upper  part  may  exceed  that  of  the  lower,  and  vice  versa  ;  excessive 
length  ;  ears  without  lobules ;  unusually  short  ears. 
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VI.  Ear  uot  uniform  in  width ;  usually  a  long  ear  with  one 
or  more  constrictions  in  its  brcadtli. 

VII.  The  Blainville  ear;  asymmetry  of  various  kinds  of  the 
two  ears.  In  most  coses  the  asymmetry  is  due  to  an  anomaly  of  the 
left  ear. 


VIII.  The  ear  without  lobule  ;  there  are  usually  other  deformities 
of  this  ear  besides  the  absence  of  lobule,  such  as  too  larg«  a  concha, 
prominence  of  the  anthelix,  etc. 

IX.     The  ear  with  adherent  lobule;  the  lobule  is  enlarged,  ad- 
herent, and  inclines  downward  toward  the  cheek. 


Hg.  2W.— Morel  aui. 


X.     The  Stahl  ear,  Xo.  1.*     A  series  of  anomalies  of  the  helix. 
The  helix  is  broad,  like   a  biiiid,  and   coalesces  with   the   cartilages 

'See  "ZeitsehriftfUr  I'sjch.,"  vol.  xvi. 
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of  the  crura  fiircata.  The  fossa  ovalis  and  fossa  scaphoidea  are 
scarcely  to  be  seen.  The  lower  lialf  of  the  helix  is  obliterated.  There 
are  occasioiiully  Jilight  variations  from  this  type. 

XI.  The  Darwin  ear;  helix  interrupted  where  its  transverse 
portion  jmis^^l'S  into  the  deseondin};,  and  at  this  pi'int  is  a  projection  of 
the  riui  above  and  outwanl,  like  the  pointed  ear  of  lower  animals. 

XII.  The  Wilderrauth  ear.^  The  anthelix  projects  so  far  as 
b)  form  tiie  moi^t  prominent  part  of  the  atinelc. 

XIII.  The  ear  without  anthelix  or  cnira  furoita. 

XIV.  The  Stahl  ear,  No.  2.  Multiplication  of  the  divisions  of 
the  crura  furcatjt,  so  that  there  are  three  instead  of  two  <'nira. 

XV.  Wildermuth's  Aztec  ear,  Ijobule  wanting;  the  whole 
car  aecnis  pushed  iorward  and  downwanl ;  the  cms  sujH'rius  of  the 
anthcli.x  coalesces  with  the  helix,  while  its  cms  anterius  is  scarcely 
percoi)tible. 

XVI.  The  Stahl  ear,  No.  3.  Only  the  cms  anterius  of  the  cmra 
furcata  is  jircsent,  while  the  auricle  seems  divided  into  two  halves  by  a 
ridge  from  the  nntitragus. 

XVII.     The  ear  with  double  helix. 


XATII.     The  car  with  Uki  larp>  or  too  small  a  concha. 

XIX.  The  car  with  continuous  fos.^i  sca|)hoidc».  The  fossa 
passf'sd.iwn  into  the  h.bc. 

XX.  Tlic  Moivl  rtir.  A  foi-m  marked  by  abnormal  develop- 
ment of  the  helix,  jinthclix,  fossa  sca|jli.iidi';i,  and  cnini  fuiyata,  so  that 
tlic  folds  of  the  <'ar  seem  .u.litcnitcd,  ;md  the  ear  is  smooth,  larKCt  thaii 
usual.  ofK'u  pi-omincnt.  and  with  ihin  t-ilfzv. 

XXI.  K,:irs  misslia]Nu  by  abnormal  estrf ilajrc  dcvelojiment. 
Here  bclonir  nil  ii-n'pilar  ciirlilapnoiis  prowths  and  thii-kcninpH  except 
those  nniM'd  bv  bcmaloma  ..f  the  car. 

XXII.  Various  |wculiariti<'s.  difficult  to  <-lassily.  an-  included 
here,  sac'b  as  abuomialitics  of  the  scmibuiar  itici,urc  of  the  tragus  and  of 
the  meatus,  iiilolM.uia  of  llie  lobule,  hairiness  of  the  diH'erent  parts  of 
the  auricle,  acc-css(.ry  cars,  .■lefts,  etc. 

"'■Wurt.  Corresp.-Blatt,"  1886.  Xo.  40. 
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The  meet  important  malformations  of  the  ear — those  that  may  be 
regarded  as  belonging  to  the  stigmata  of  degeneration,  and  those,  too, 
which  are  striking  and  plain  to  the  eye — are  to  be  summarized  as 
follows : 

The  deep  position  of  tile  eras  anterias. 

Marked  prominence  of  the  antheliz. 

ExcesaiTe  broadening  of  the  ear. 

Stunted  development  of  or  absence  of  the  helix. 

Trifiireation  of  the  anthelii. 

Widening  of  the  fossa  scaphoidea. 

Absence  of  the  crus  superins. 

Complete  absence  of  lobule. 

Asymmetry  of  the  tvo  ears. 

Excessive  enlargement  or  diminution  of  the  concha. 

Kscesstve  conchoida)  structure  of  the  ear. 

Reference  is  occasionally  made  in  literature  to  the  Cagot  ear.  The 
Cagot  is  a  species  of  cretin  in  the  French  and  Spanish  Pyrenees,  in 
which  one  of  the  chief  physical  deformities  is  absence  of  the  lobnle  of 
the  ear. 

Binder  states  that  the  adherent  lobule  exists  in  almost  one-third  of 
normal  persons,  and  in  the  photofrraphs  of  several  hnndrcd  distinguished 
persons  15  per  cent,  had  abnormal  lobules.     At  the  same  time  more 


re  langth  of  i 


than  twice  as  many  adherent  lobules  arc  found  in  degenerates  as  in 
nonuiil  individuals. 

Now,  with  Regard  to  statistics  of  malformed  ears  in  degenerate  in- 
diviiluuls,  Wilderniuth  noted  this  condition  in  41  per  cent,  of  142  idiots. 
Binder  found  64  ]kt  cent,  of  degenerate  cars  in  354  insane  |)ersons. 
It  in  to  he  rcniiirkcd,  however,  that  Binder  was  more  careful  in  his  ex- 
aminations, and  by  long  practice  had  acquired  more  expert  knowledge 
tlian  Wildermuth,  Friinkel  observed  d^;enerate  ears  in  29  cases  out 
of  .'12  with  cmnirim  proganieum. 

Kncclit  found  20  j»er  cent,  of  degenerate  ears  among  1274  criminals, 
27  per  cent  among  48  epileptics,  and  32  per  cent,  among  84  insane. 
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Binder  noted  degenerate  ears  in  33  jwrsona  outside  of  institutions, 
supposed  to  be  normal  iudividuals.  In^iuiriug  closely  into  their  his- 
tories, he  discovered  that  7  of  them  had  insane  parents,  brethren,  or 
children;  in  19  there  were  decided  psychic  abnormalities,  and  only  7 


were  a|>]>an'ntly  iioniiiil  [mtsoiis.  As  rej^irds  Jicr-'diU-,  it  is  ver\'  coni- 
nii>n  I'm-  .■hildivii  to  iTihcrit  r;irs  with  llic  rdviilini!  iliiinictoristics  of 
those  iif  iiiu'  iir  the  other  piircnt,  hut,  i>ii  the  i.thiT  hund,  it  is  not  uncom- 
mon for  (lie  t'ltrs  of  the  children  to  hu  (jniti>  ililliTeiit. 
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Anomalies  of  the  Limbs. — Paralysia,  atrophy,  retarded  growth, 
club-foot,  and  athetosis  are  conditions  due  to  disease  of  tlie  brain,  and 
are  observed  in  many  cases  of  paralytic  idiocy.  These  are  not  properly 
stigmata  of  degeneration,  although  they  may  be  such  under  some  cir- 
cumstances, as,  for  instance,  when  club-foot  or  club-hand  has  a  terato- 
logical  origin.  On  the  other  hand,  tliere  are  anomalies  Imving  a 
hereditary  cliaracter,  which  are  essentially  degenerative  indices.  Among 
these  may  be  mentioned  congenital  luxations,  supernumerary  fingers  or 
toes  (Polydactyly),  fusion  of  fingers  or  toes  (syndactyly  or  aschistodactyly), 
excessive  length  of  the  arms  as  compared  with  the  rest  of  the  body  and 
the  lower  limbs,  missing  fingers  or  toes  (ectrodactyly),  missing  limb 
(cctromelus),  fusion  of  the  extremities  (symelus  or  symniclus),  or  ab- 
sence of  parts  of  limbs  so  that  they 
are  excessively  short  (phocomelus). 
There  may  also  be  anomalous  brevity 
of  some  digits  as  compared  with  the 
relative  proportions  of  normal  digits. 
Excessive  volume  of  limbs  (mcgal- 
omelus)  or  digits  (niq^lodactyly)  or 
excessive  graeility  of  limbs  (oligo- 
mcliis)  or  of  digits  (oligodactyly)  also 
deserve  mention. 

Anomalies  of  the  Body  in 
General. — I»cal  malformations  are 
naturally  of  more  importance  than 
general  anomalies  of  the  whole  form, 
but  it  is  necessar\'  to  study  the  rela- 
tive pro|»ortions  of  the  entire  figure 
from  an  anthrojKtmetriutI  point  of 
view,  and  to  comiKire  tJie  results  with 
normal  standanls.  Excessive  dim- 
inutiverK>ss  of  figure,  as  well  as  ex- 
cessive or  giant  growth,  are  indications 
of  degeneracy.  So,  too,  are  infantile 
characteristics  in  an  adult,  feminine 
peculiaritie.'i  in  males,  and  miL'iCuline 

traits  in  females.  In  this  rsgani,  observations  of  the  relative  pro- 
portions of  the  shoulders  an<]  [>elvi3  arc  particularly  useful.  The 
occult  form  of  spina  bifida  with  local  hypertrichosis  is  met  with. 
Deviation  of  the  vertebral  column  among  neuropaths  is  mentioned  by 
FM,  They  may  Im-  lonloses,  scolioses,  or  kyphoses  in  various  d^rees. 
The  coccyx  may  present  peculiarities,  such  as  simulation  of  a  tfu]. 
Thoracic  asynmietry  or  other  deformity  is  observed  at  times.  Absence 
of  |)eetoral  mn,>*cles,  or  of  muscles  in  various  parts  of  the  body,  has 
signtfieaneo.  Herniee  are  evidence  sometimes  of  arrest  of  development 
of  some  (xirt  of  the  abdominal  wall.  Excessive  development  of  mam- 
mary glands  in  males,  or  their  absence  or  reduplication  (polymastia)  ti> 
either  sex,  coastitutes  an  evidence  of  d^eneracy. 

Anomalies  of  the  Genital  Organs. — Among  the  genital  anomalies 


Fig.  301.— Ptaaeomeliu  right  inn  Id  i 
Itptic  girl;  right  hiinK^nii  •e^.^nl  inc 
•hoTLer  than  l^n ;  armt  uthenrl»  peri^t. 
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in  males  are  crjptorchisnms ;  unilateral  or  bilateral  microrchidia ; 
S]mrious  hermaphroditism ;  insuffiqient  development  of  the  entire  genital 
apparatus  ;  liypospadias  ;  epispadias ;  defect,  torsion,  or  great  volume  of 
the  prepuce ;  median  fissure  of -the  scrotum  ;  imperforate  meatus. 

In  females  the  hilita  may  be  abnormally  large,  simulating  a  scrotum  ; 
sometimes  very  small.  The  clitoris  may  be  exceedingly  lai^.  The 
labia  minora  may  be  hypertrophicd.  Sumctiines  there  are  intermediate 
folds  between  the  labia  minora  and  labia  ninjora.  The  labia  minora 
may  be  pigmented,  imrticiilarly  iu  brunets  and  when  they  are  hyper- 
trophic. There  may  be  imperforate  vulva,  or  atresia  of  the  vagina,  or 
double  vafrina  ;  uterus  bicornis  is  sometimes  met  with. 

Anomalies  of  the  genito-urinarj'  apparatus  should  always  be  sought 
for,  for,  though  most  fre<fuent  among  idiots,  imbeciles,  epileptics,  and 
the  like,  they  are  by  no  means  rare  in  other  classes  of  degenerates  and 
in  degenerate  families.     In  males,  defect  of  the  testicles  often  coincides 
with  general  excess  of  growth  in 
the   whole  iMxly  or  in  the  lower 
extremities,  such  as  is  of^en  pro- 
duced by  castration  in  man  and 
lower  animals. 

Anomalies  of  the  Skin. — 
Among  the  anomalies  of  the  skin 
are  to  be  mentinned  adipose 
thickening;  |)olysarcift;  preco- 
cious and  oflen  abnormal  devel- 
opment of  the  hairy  system  ;  hair 
along  the  spinal  column  ;  rudi- 
mentary tail  ;  premature  gray- 
ness;  a  glabrous  cliin  in  grown 
men  ;  |M'r.-ii stent  Iiinugimius  char- 
ai-tcr  <if  tlic  hair ;  exci',s<ive  gn>wth 
of  hair  im  the  clihi  an<l  breast  in 
women  ;  foiiiplili'  or  partial  dis- 
loeal  <)r  fTcncral  hyportri- 
itc  iif  the  iijiils  ;  melanism 
;    molluM-iim;    ichthyosis; 


Fig.  3. 


coloration  nt"  the  hair  (albinism,  vitiligo') 
ehosis  ;  [xirtiiil  "r  (■omj)l<'te  absence  or  fetal 
of  till'  skin  ;  ])igniciitiiry  or  vnseuhir  iie 
vitiligo  ;  albinism  ;  ])igmented  s]H>ts. 

Anomalies  of  Motor  Function. — De 

of  tile    projMT    ii,-e   of  mnseles    for  walking,  eating, 
oft.'U   be  n'jrtinh.l  i.s  an    index    of  deg.>nei-,iey.      Wli 
logical  faet<.rs  may  be  exeluihil,  tremors,  tics',  eiiile[»,- 
may  have  u  similar  value.      Kven  when 
catc  licn'ditary  instability  ol'  the  iicrvou 

Anomalies  of  Sensory  Function. — -The  mnne 
function  in  eonneetinn  with  the  eye  have  alrcjiil; 
Congenital  dejifness  has  alsn  its  signifieamv.  So,  ti 
fonns  of  migraine  anil  neuralgia.    Certain  defect 


in  ai-([iiiring  a  knowledge 

the  like  may 

ordinarj'  etio- 

nd  nystagnnis 

'iiiigenilal,  tlicy  often  indi- 
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■en  mentioned. 

lavc  hereditary 

s  in  general 


eiitancotis  s<'iisibility  have  been  nole<l  as  frcfpient  among  degenerates. 
Tlrtis   several   excellent  writers  on   this  subject   have   stated   that  a 
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general  anesthesia  is  not  uncommon^  especially  among  lower  classes 
of  degenerates.     In  some  instances  there  is  hyperesthesia. 

Anomalies  of  Speech. — It  may  be  questionable  as  to  how  far 
stammering  and  stuttering  are  to  be  looked  upon  as  functional  degen- 
erative stigmata,  but  they  are  certainly  found  more  often  in  children 
with  a  neuropathic  inheritance  than  in  children  with  good  heredity. 
Delay  in  the  acquisition  of  language  and  complete  or  partial  defect  of 
speech  have  more  significance. 

Anomalies  of  Genito-urinary  Function. — Sexual  irritability, 
impotence,  sterility,  and  urinary  incontinence  must  be  considered  as 
indices  of  neuropathic  disposition.  Ketardation  of  puberty  in  both 
sexes,  but  especially  in  the  male  sex,  is  a  noteworthy  indication. 

Anomalies  of  Instinct  or  Appetite. — It  has  been  pointed  out 
that,  among  all  degenerates,  there  is  a  taste  or  appetite  for  certain  foods 
or  drugs  which  tends  to  favor  their  dissolution  (alcohol,  morphin, 
cocain,  and  the  like).  In  many  cases  of  inebriety  tlie  uncontrollable 
appetite  is  to  be  looked  upon  as  a  functional  stigma  of  neuropathic 
inheritance.  Gluttony,  merycism,  and  the  like  are  usually  similar  indi* 
cations. 

Miscellaneous. — A  diminished  resistance  against  external  influ- 
ences (such  as  strains  of  various  kind)  and  diseases  is  significant. 
Great  precocity  of  intellectual  development  and  of  certain  aptitudes, 
and  morbid  emotional  conditions,  are  among  suspicious  indications  of  a 
neuropathic  basis. 

The  psychic  stigmata  of  degeneracy  need  only  the  foregoing  enu- 
meration. 


PHYSICAL  AND  MENTAL  STRAIN. 

At  the  beginning  of  this  chapter  I  spoke  of  the  etiology  of  insanity 
as  being  describable  in  two  terms,  heredity  and  strain — heredity,  which 
renders  the  ner\'ous  organization  unstable,  the  strain,  which  causes  the 
unstable  nervous  centers  to  collapse.  Doubtless  there  are  limits  of  en- 
durance in  any  organization,  no  matter  how  strongly  balanced,  if  the 
strain  be  great  enough,  but  the  instances  of  insanity  developing  in  indi- 
viduals with  properly  balanced  and  adjusted  nervous  organizations  are 
rare  indeed.  The  strain  which  breaks  the  unstable  nervous  system  is 
physical  or  moral,  often  both.  What  organism  could  withstand  the 
assaults  upon  its  integrity  of  all  three  of  these  factors — heredity, 
physical  ill-health,  and  cankering  care?  It  is  difficult  to  estimate 
accurately  the  proportion  of  one  cause  as  compared  with  another,  since 
usually  several  are  associated  in  the  same  case ;  but  I  believe  that 
statistics  will  supjwrt  me  in  the  statement  that  the  physical  causes  (in 
which  I  include  alcohol,  bodily  diseases  and  disorders,  accident  and  in- 
jury, old  age,  the  puerperal  state,  the  menopause,  and  the  like)  surpass 
the  moral  causes  (grief,  domestic  trouble,  business  worry,  overwork, 
religious  excitement,  love  affairs,  fright,  nervous  shock,  etc.)  as  factors 
in  insanity  by  about  two  to  one — that  is,  twice  as  many  are  made  in- 
sane by  physical  strain  as  by  mental  strain.     It  now  behooves  us  to 

45 
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examine  these  divers  stresses,  and  to  show  how  some  of  them  give  a 
special  color  or  character  to  the  psychosis  developed.  It  is  best  to  pre- 
sent them  somewhat  in  the  order  of  their  frequency,  under  two  or  three 
cat^ories,  the  most  common  and  most  important  first,  the  rarest  last. 
The  physical,  physiological,  and  moral  causes,  then,  will  be  considered  in 
the  following  order : 

Physical: 

1.  Toxic  (antotoxins,  alcohol,  narootics.  metallic  poisons,  etc.). 

2.  Bodilv  diseases  and  disorders  (syphilis,  acute  and  chronic  diseases  of 

the  nervous  system). 

3.  Trauma  to  the  head. 

4.  Nervous  exhaustioo. 

Fhysiological : 

1.  Puberty. 

2.  Puerperal  state. 

3.  Menopause. 

4.  Senility. 

Moral: 

1 .  Emotional  strain. 

2.  Imitation. 

Toxic  Influences. — It  is  not  surprising  that  deleterious  agents  in 
the  blood,  which  bathes  every  cell  and  fiber  of  the  nervous  system, 
carrying  thither  the  necessary  nutritional  elements  and  removing 
thence  the  waste  products,  should  readily  overstimulate,  retard, 
pervert,  or  destroy  its  high  functions.  Some  of  these  agents  (like 
alcohol)  also  affect  the  nutrition  of  the  central  nervous  system,  by  in- 
ducing disease  of  the  arteries  and  of  the  stomach,  liver,  and  kidneys. 
Some  of  the  poisons  cause  insanity  by  long-continued  chronic  action 
upon  the  nervous  system,  and  others  by  acute  intoxication. 

Auto-intoxication. — Accumulation  of  deleterious  agents  in  the 
blcx>d  in  such  quantity  as  to  affect  the  nervous  system — e.  g.,  carbonic 
acid  and  the  poison  of  diabetes  and  of  uremia — has  been  long  known  to 
medical  science ;  but  the  more  mysterious  poisons  produced  by  disease 
in  various  parts  of  the  body,  by  fermenting  or  putrefying  substances  in 
the  alimentary  tract,  and  by  some  of  the  aeut(^  inf(»etious  fevers,  have 
only  of  late  taken  an  important  place  in  the  eti(>lo<ry  of  the  psychoses. 
We  do  not  yet  know  how  frequently  auto-intoxication  from  absoqition 
of  intestinal  poisons  determines  insanity,  but  the  facts  thus  far  collected 
point  to  the  orifrin  of  a  considerable  number  of  cases  from  this  cause. 
Tiiese  cases  are  usually  of  depressed  type,  but  sometimes  maniacal. 

Alcohol. — While  the  position  of  autotoxeniia  as  a  factor  in  etiology 
is  not  yet  determined,  we  may  say  of  alcohol  that  it  stands  foremost 
(after  liere<lity)  as  a  sinj^le,  independent  cause  (eighteen  to  twenty  per 
cent,  in  males).  Acute  alcoholism  rarely  induces  a  psyehosis.  Alcoholic 
insanity  (M)ninionly  develops  from  chronic  alcoholism,  from  the  excessive 
use  of  the  poison  for  a  long  period  of  time.  It  is  three  or  four  times 
as  frequent  as  a  factor  in  the  insanity  of  males  as  of  females.  Usually 
it  is  not  difficult  to  discover  the  cause  of  an  alcoholic  insanity, 
but,  should  alcoholic  abuse  be  denied,  an  investigation  of  the  condi« 
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tion  of  the  viscera  will  often  throw  light  upon  the  subject  (cirrhosis 
of  the  liver,  fatty  heart,  chronic  gastric  catarrh  with  heavily  furred 
tongue,  chronic  nephritis,  and  arteriosclerosis).  Corroborative  evidence 
will  generally  be  afforded,  too,  by  affections  of  the  nervous  system 
(alcoholic  polyneuritis ;  alcoholic  epilepsy ;  muscular  paresis  here  and 
there  in  the  hands,  face,  or  tongue ;  fibrillary  tremor  of  the  face  and 
tongue,  fine  or  coarse  tremor  of  the  fingers  and  hands ;  paresthesias, 
hyperesthesias,  neuralgias ;  muscse  volitantes,  tinnitus  aurium,  ambly- 
opia, and  visual  hallucinations,  sometimes  pupillary  paralysis.) 

The  alcoholic  psychoses  may  be  classified  as  follows: 
Pathological  drunkenness. 
Delirium  tremens. 
Acute  hallucinosis. 

Korsakoff's  psychosis  (or  polyneuritic  psychosis). 
Chronic  alcoholism. 
Alcoholic  paranoia. 

Pathological  drunkenness  differs  from  ordinary  drunkenness  by  the 
manifestation  of  sudden  strong  anxious  affects  with  blind  motor  explo- 
sions, or  of  melancholia  symptoms,  or  of  mania-like  attacks.  The  dura- 
tion is  short,  followed  usually  by  deep  sleep  and  amnesia.  Pathological 
drunkenness  is  the  type  found  among  disequilibrates  of  all  kinds,  and 
among  feeble-minded,  epileptics,  hysterics,  neurasthenics  and  the  like, 
who  are  generally  intolerant  of  alcohol.  The  diagnosis  may  be  aided  by 
finding  pupillary  paralysis  and  by  experimental  determination  of  alcohol- 
intolerance. 

Delirium  tremens  is  an  acute  psychosis  in  chronic  alcoholism, 
lasting  an  average  of  four  days,  with  10  to  15  per  cent,  of  mortality,  char- 
acterized by  complete  sleeplessness,  wide-spread  general  tremor,  disorient- 
ation as  to  time  and  place,  zooscopic  hallucinations,  and  sometimes  epi- 
leptiform attacks. 

Acute  alcoholic  hallucinosis  is  a  psychosis  lasting  a  few  days  or 
weeks,  characterized  by  crowding  hallucinations  of  hearing  and  paranoid 
ideas  (delusions  of  reference,  persecution,  and  jealousy),  but  without 
disorientation. 

Korsakoff's  psychosis  is  a  syndrome  in  which  are  found  multiple 
neuritis,  defect  of  recent  memories  (disorder  of  retention),  retroactive 
amnesia,  and  confabulation. 

Chronic  alcoholism  presents  defects  of  intelligence  and  of  old  and 
recent  memory,  together  with  moral  deterioration,  complete  lack  of  in- 
sight, and  occasional  epileptiform  attacks. 

Alcoholic  paranoia  is  observed  in  some  cases  of  chronic  alcoholism. 
Paranoid  ideas  are  developed,  and  are  more  less  systematized.  The 
most  common  delusion  is  that  of  jealousy  or  infidelity;  the  delusions  of 
poisoning  are  also  common. 

Morphin. — Morphin  is,  among  the  alkaloids,  the  most  frequent 
cause  of  insanity.  It  is  a  sad  commentary  on  the  heedlessness  of  some 
medical  men,  but  the  family  physician  is  responsible  in  almost  every 
case  of  development  of  the  morphin  habit  and  its  far-reaching  conse- 
quences. It  should  be  looked  upon  as  a  sin  to  give  a  dose  of  morphin 
for  insomnia  or  for  any  pain  (such  as  neuralgia,  dysmenorrhea,  rheuma- 


708  MENTAL  DISEASES. 

tism)  which  is  other  than  extremely  severe  and  transient  The  earliest 
symptom  of  morphinism  is  a  general  sensation  of  disquiet,  manifested 
by  incoherence  of  thought,  difficulty  of  concentration  of  the  mind, 
marked  motor  restlessness,  and  insomnia.  The  dose  is  gradually  in- 
creased, and  may  reach  a  maximum  of  five  or  more  grams. 

The  chief  physical  disorders  induced  by  long-continued  use  of 
morphin  or  opium  are  as  follows : 

1.  Anorexia  and  constipation  (later,  diarrhea  often). 

2.  Cachectic  anemia. 

3.  Cardiac  weakness  and  intermittence,  and  bradycardia. 

4.  Muscular  weakness  with  tremor. 

5.  Miosis  in  the  early  stages,  mydriasis  later,  with  sluggish  re- 
action of  the  pupils. 

6.  Impotence.     Amenorrhea  in  women. 

7.  The  knee-jerks  are  often  absent. 

8.  Diminished  sensibility  to  touch  and  pain,  and  concentric  limi- 
tation of  the  visual  fields. 

9    Headaches  and  localized  shooting  pains,  neuralgias,  and  pares- 
thesias. 

10.  Sensation  of  feeling  cold. 

The  psychic  symptoms  may  be  summarized  briefly,  thus  : 
1.  Simple  elementary  illusions  and  hallucinations,  muscse  volitantes, 
tinnitus  aurium. 

2.  Loss  of  will  and  esthetic  sense,  irritability  ;  moral  perversion,  as 
in  alcoholic  psychic  degeneration,  but  with  little  failure  of  memory. 

3.  Diminished  attention,  incoherence  of  ideas,  and  easily  fatigued 
intellectual  [X)wers. 

A  well-developed  psychosis  is  usually  the  result  of  abstinence  from 
morphin,  and*  not  of  the  chronic  misuse  of  it.  It  varies  in  degree  up 
to  a  type  approaching  acute  mania. 

Cocain. — Of  recent  years  tliere  have  been  numerous  instances  of 
cocain  insanity,  and  tliey  are  doubtless  growing  more  frequent.  While 
with  morphin  it  is  the  abstinence  that  is  {)rone  to  induce  a  psychosis, 
with  cocain,  on  the  contrary,  it  is  the  prolonged  use  of  the  drug  that 
devel()j)s  the  insanity,  wliile  abstinence  gives  rise  to  few  noteworthy 
symptoms.  The  misuse  of  cocain  leads  to  the  evolution  of  an  acute 
halhiciiiatorv  paranoia. 

Hashish  (Cannabis  Indica). — We  never  see  insanity  from  this 
cause  in  America,  but  in  Egypt  and  India  it  is  extremely  common.  In 
visits  paid  bv  the  writer  to  the  Cain)  Insiuie  Asvlum  in  the  winter  of 
lS91-'i)2,  he  observed  G4  cases  of  the  248  [)atients  in  the  institution 
in  which  tlie  insiuiity  was  due  to  the  inhalation  of  hashish  by  smoking. 
The  symptoms  produced  are  indigestion,  diarrhea,  increased  apj>etite, 
dihitation  of  the  pupils,  dnM)ping  eyelids,  anemia,  general  debility,  and 
delirium.  The  earliest  mental  symptom  is  marked  and  increasing 
timidity,  sometimes  amounting  to  folie  flu  doutv,  or  an  agoraphobia. 

Atropin  ;  Hyoscyarain  ;  Hyoscin. — These  isomeric  alkaloids  have 
much  the  s;une  ])hysiological  effects  (mydriasis,  jxiralysis  of  accommo- 
dation, dryness  of  the  throat,  depressed  heart's  action,  dreadful  illusions 
and  hallucinations,  etc.),  but  instances  are  not  common  of  their  giving 
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rise  to  psychoses.  However,  it  is  probable  that  the  employment  of  one 
of  these  as  a  secret  cure  for  drunkenness  has  been  the  cause  of  serious 
insanity  in  a  considerable  number  of  cases  that  have  found  their  way 
from  sanatoriums  to  asylums.^ 

Metallic  PoiBons. — Lead  and  mercury  at  times  induce  insanity,  the 
former  much  more  frequently  than  the  latter.  The  intoxication  is 
chronic,  but  the  psychosis  developed  may  be  either  acute  or  chronic. 
Both  of  these  poisons  produce  similar  psychic  symptoms,  such  as  ver- 
tigo, sleeplessness,  rudimentary  or  marked  hallucinations,  confusion  and 
incoherence,  anxious  depression,  and  often  persecutory  delusions.  In 
severe  cases  there  is  dementia.  In  lead  cases  there  are  usually  to  be 
observed  the  concomitant  physical  symptoms,  such  as  anemia,  colic, 
blue  line  on  the  gums,  tremor,  arthralgia,  palsies,  and  convulsions.  In 
mercury  cases  we  note  stomatitis,  tremor,  and  gastro-intestinal  catarrh. 
Hysterical  symptoms  are  not  infrequently  superadded  upon  the  lead 
and  mercury  psychoses. 

Various  Poisons. — ^There  are  many  other  poisons  which,  in  rare 
instances,  produce  insanity.  Among  these  may  be  mentioned  coal-gas, 
carbonic  ox  id,  stramonium,  henbane,  hemlock,  bisulphid  of  carbon, 
etc.  The  writer  described  some  years  ago  three  cases  of  bisulphid  of 
carbon  insanity  which  ran  their  course  under  the  type  of  acute  mania 
going  on  to  recovery,  studied  by  him  at  the  Hudson  River  State 
Hospital  for  the  Insane.'  All  three  were  workers  in  a  rubber 
factory. 

Bodily  Diseases  and  Disorders. — Syphilis. — Syphilis  is  one  of 
the  most  important  of  the  physical  causes  of  insanity.  It  acts  upon 
the  brain  indirectly  through  wide-spread,  severe  disturbance  of  general 
nutrition  and  through  arteriosclerosis,  and  directly  by  the  production 
of  diffuse  changes  in  the  tissues  of  the  central  nervous  system,  or  of 
circumscribed  meningeal  deposits  or  intracerebral  gummata.  The  degen- 
eration of  cells  and  fibers,  the  gliosis  and  the  arteriosclerosis,  are  possibly 
due  to  toxins  created  by  specific  micro-organisms,  and  not  to  the  direct 
influence  of  the  germs  themselves,  which  may  explain  why  syphilitic 
psychoses  are  ordinarily  late  manifestations  of  syphilis.  General 
paralysis  and  cerebral  syphilis  are  the  chief  phases  in  which  the  psy- 
chosis is  presented.  It  is  often  difficult  to  obtain  a  history  of  syphilis 
in  a  patient,  so  that  the  statistics  as  to  the  frequency  of  syphilis  as  a 
cause  of  general  paresis,  for  instance,  are  generally  faulty.  Where  the 
history  is  uncertain,  a  c^ireful  examination  may  indicate  the  existence 
of  syphilis  (hereditary  syphilis  in  the  children,  leukoderma,  cicatrices, 
swelling  of  the  lymph-glands,  periosteal  deposits  and  tophi,  perforation 
of  the  palate,  nasal  symptoms,  etc.). 

Hereditary  syphilis  plays  a  part  in  the  etiology  of  the  psychoses  of 
early  life, — for  example,  imbecility  and  idiocy, — though  probably  not 
so  great  a  |)art  as  is  frequently  asserted,  for,  in  a  considerable  experience 
with  such  conditions  at  the  Randall's  Island  Asylum  for  Idiots,  I  have 
seen  but  little  hereditary  syphilis. 

^  Dr.  B.  I).  Evans,  Superintendent  of  the  Morris  Plains  ABylnm,  N.  J.,  has  col- 
lected a  nuni})er  of  such  cases. 

2  "Boston  Med.  and  Surg.  Jour.,"  Oct.,  1892. 
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Infections. — Typhoid  fever,  malaria,  pneumonia,  influenza,  and  acute 
articular  rheumatism  head  the  list  of  acute  fevers  which  sometimes  super- 
induce insanity.  Disturbances  of  nutrition,  high  fever,  and  toxic  changes 
in  the  blood  are  responsible  for  the  symptoms  developed.  Perhaps  the 
toxin-producing  bacteria  are  the  chief  agents,  acting  by  direct  influence 
upon  the  cortical  cells  and  fibers.  If  this  be  true,  these  cases  were  better 
classed  under  the  head  of  Toxic  Influences.  At  the  height  of  a  fever 
we  have  a  febrile  delirium,  characterized  by  hallucinatorj'  incoherence; 
but  later  on,  when  the  fever  has  diminished  and  the  organism  is  weak- 
ened by  disease,  such  manifestation  is  termed  'inanition  delirium.'* 
From  either  the  febrile  or  inanition  delirium  a  psychosis  may  develop, 
usually  assuming  the  type  of  a  hallucinatory  paranoia  with  self-depre- 
ciatory or  persecutory  delusions,  in  some  cases  with  a  tendency  to  agi- 
tation, in  others  with  inclination  to  a  stuporous  condition.  Manic  or 
melancholic  symptoms  are  rare ;  stupidity  with  a  proclivity  to  terminal 
dementia,  more  common.  Malarial  psychoses  sometimes  exhibit  a  cer- 
tain periodicity,  corresponding  to  the  intermittent  nature  of  the  cause. 
Heredity,  alcoholic  degeneration,  etc.,  also  play  a  considerable  part  in 
the  etiology  of  this  form  of  toxic  mental  disorder. 

Tuberctilosis. — ^The  disturbances  of  nutrition  in  tuberculosis,  as 
well  as  the  mental  depression  sometimes  associated  with  the  disease, 
occasionally  lead  to  the  development,  out  of  an  exhaustion  or  inanition 
delirium,  of  a  true  psychosis — ^a  melancholia  or  a  hallucinatory  excite- 
ment. It  may  be  said,  however,  that  the  relation  of  tuberculosis  to 
insanity  is  much  more  ifrequently  that  of  sequel  than  of  prodrome,  for 
many  cases  of  melancholia  and  stuporous  forms  of  insanity  die  of  this 
disease  owing  to  shallow  respiratory  functions  and  insufficient  nutrition. 

Carcinoma. — The  progressive  cachexia  induced  by  malignant  dis- 
ease, as  well  as  the  direct  effects  of  cerebral  metastases,  sometimes  lead 
to  p8yeho])athic  conditions  resembling  those  of  tuberculosis. 

Heart  Disease  and  Atheromatous  Arteries. — Canliac  disease  is 
fre(|uently  found  among  the  insane,  but  its  precise  relation  to  the 
psychoses  is  obscure.  Doubtless,  in  so  far  as  it  disturbs  the  circulation 
and  interferes  with  cerebral  luitrition,  it  predisposes  to  mental  instability. 
On  the  other  hand,  disease  of  the  arteries  (senile,  nephritic,  syphilitic, 
alcoholic,  cachectic),  is  a  much  more  effective  disturber  of  nutrition, 
and  at  the  same  time  gives  rise  to  serious  focal  lesions,  such  as  miliary 
aneurysms,  thrombosis,  and  hemorrhage,  which  may  be  etiologically 
associateil  with  various  ])sychopathies. 

Nephritis. — The  nephritic  psychoses  assume  usually  the  type  of  a 
hallucinatory  ])aranoia,  and  therein  resemble  otiier  toxic  insanities.  It 
is  probable  that  toxic  changes  in  the  1)1o(k1  are  here  of  more  im|X)rtance 
than  the  clianges  in  the  vascular  walls,  though  these,  too,  have  their 
significance. 

Gastro-intestinal  Disorders. — Tliese  sometimes  induce  hy|X)chon- 
driacal  melancholia,  and  predispose  to  ])sychoses  of  various  kinds  by 
disturbing  nutrition  ;  but  their  frequent  relation  to  insjuiity  is  generally 
a  consecjuence  rather  than  a  cause. 

Diseases  of  the  Genital  Orgrans. — There  are  serious  disorders  of 
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the  female  genital  organs  which  occasionally  play  a  rdle  in  the  causa- 
tion of  insanity,  but  their  importance  as  factors  has  been  grossly 
exaggerated,  and  much  harm  and  little  gogd  have  followed  operative 
interference  for  the  relief  of  the  insanity.  Probably  the  cessation  of 
menstruation  (usual  in  acute  insanities)  has  been  misinterpreted  as 
significant  of  genital  disease,  and  thus  given  rise  to  a  grave  error. 

I  would  not  be  understood  as  decrying  operative  or  other  treatment 
altogether,  if  such  be  indicated  ;  but  let  no  one  be  deceived  into  expect- 
ing benefit  from  the  procedures,  except  in  rare  instances. 

Having  briefly  examined  most  of  the  general  physical  disorders 
which  are  concerned  in  the  causation  of  insanity,  we  will  now  turn  our 
attention  to  certain  functional  diseases  of  the  nervous  system  which,  by 
reason  of  their  localization  in  the  cerebral  cortex,  are  prone  to  assume 
a  very  important  part  in  psychopathology.  These  are  epilepsy,  hysteria, 
and  chorea. 

Epilepsy. — Epilepsy  is  almost  as  common  a  disease  as  insanity 
itself.  Asylum  physicians,  whose  experience  with  epilepsy  is  limited  to 
cases  associated  with  mental  disorder,  tend  to  overestimate  the  frequency 
of  insanity  among  epileptics.  Thus,  it  is  often  stated  by  them  that  psychic 
degeneration  is  manifested  in  sixty  to  eighty  per  cent,  of  all  epileptics. 
But  the  fact  is  that  probably  not  more  than  ten  to  fifteen  per  cent,  of 
epileptics  develop  insanity ;  at  the  same  time  the  proportion  is  so  large 
as  to  show  a  close  relation  between  this  functional  cortical  malady  and 
mental  disorders.  When  progressive  epileptic  degeneration  occurs,  it 
manifests  itself  by  the  following  symptoms : 

1.  Slowness  of  ideation  and  articulation. 

2.  Abnormal  irritability  of  temper. 

3.  Hypochondriacal  depression. 

4.  Paranoid  outbreaks  of  various  kinds. 

5.  Dementia. 

Hysteria. — Hysteria  is  also  a  functional  neurosis  of  the  cortex, 
oflen  closely  associated  with  divers  psychoses.  There  is  a  species  of 
hysterical  psychic  degeneration,  and  the  neurosis  frequently  gives  a 
special  color  to  different  forms  of  insanity.  The  symptoms  noted 
(aside  from  the  peculiar  sensory  and  motor  manifestations  familiar  to  us 
in  simple  hysteria)  on  the  mental  side  are  as  follows : 

1.  Lack  of  logical  coherence  and  sequence  of  thought,  but  with 
perfect  intelligence.  Defects  of  memory,  with  ^rudimentary  persecutory 
and  erotic  delusions,  are  encountered  frequently. 

2.  Extreme  uncontrolled  and  morbidly  changeable  emotions.  Pro- 
found egotism. 

3.  Frequent  illusions ;  occasional  hallucinations. 

4.  Conduct  and  speech  are  based  upon  emotional  impulsiveness,  un- 
controlled by  ethical  considerations  of  any  kind. 

Orgranic  Nervous  Diseases. — ^The  psychic  disorders  induced  by 
organic  processes  in  the  brain,  such  as  meningitis,  tumor,  soflening, 
hemorrhage,  and  the  like,  are  characterized  either  by  symptoms  of  re- 
tardation of  functions  or  by  symptoms  of  irritation,  and  are  due  either 
to  pressure  or  to  the  indirect  influence  of  the  lesion  upon  the  circula- 
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tion  or  nerve-centers  and  tracts.  Emotional  irritability,  hallucinations 
of  the  various  senses,  defects  of  intelligence  reaching  to  imbet*ility  or 
idiocy,  stuporous  conditions — these  are  common  mental  manifestations 
of  such  processes.  Since  single  localized  lesions  are  apt  to  produce  slight 
mental  changes,  any  marked  intellectual  defect  or  multiform  psychic 
symptoms  may  be  looked  upon  as  suggestive  of  wide-spread,  perhaps 
multiple,  lesions,  such  as  multiple  sclerosis,  multiple  tumors,  syphilis, 
etc.  Sometimes  true  insanities  develop  in  these  cases,  particularly 
when  there  is  hereditary  instability  of  nervous  organization. 

Trauma  to  the  Head. — ^A  blow  upon  the  head  is  one  of  the  most 
direct  of  stresses  to  which  the  brain  can  be  subjectecl.  It  is  not  so 
much  the  local  effect  of  the  injury  (which,  indeed,  would  not  present 
psychic  symptoms  differing  materially  from  those  of  any  other  local 
lesion  of  the  brain  such  as  have  just  been  considered),  but  the  general 
effect  of  a  commotio  cerebri  that  we  are  called  upon  to  consider.  The 
syndrome  of  mental  disorders  induced  by  such  cause  has  been  well 
termed  by  the  Grermans  "  commotion  insanity."  The  effect  of  a  violent 
blow,  jar,  or  jolt  to  the  head  must  have  some  influence  upon  the  mole- 
cules of  the  brain  as  well  as  upon  the  encephalon  as  a  mass,  must  dis- 
place and  disarrange  delicate  microscopic  structures,  such  as  the  cells 
and  fibers.  If  the  blow  be  insufficient  to  produce  complete  loss  of  con- 
sciousness, there  will  be  a  dazed,  bewildered  condition,  and  the  patient 
will  struggle  or  grope  about  in  a  confused  way.  There  may  be  a  loss 
of  memory,  more  or  less  extensive,  as  a  result  Naturally,  the  newest 
organizations  of  tissues,  being  the  most  fragile,  will  be  the  most  easily 
disarranged ;  hence,  with  amnesic  defects,  it  will  be  the  most  recent 
acquisitions,  or  such  as  cluster  about  the  time  of  the  injury,  which  will 
suffer  most.  The  patient  will  experience  strange  sensations  in  his 
head.  The  head  may  feel  as  if  it  were  going  around.  Objects  seem 
to  move.  There  is  a  feeling  of  being  intoxicated  or  of  dizziness.  A 
general  hyiwresthesia  and  hyperalgesia  are  not  uncommon,  while  a 
hypalgcsia  is  ocwu^ionally  observed.  Among  psychic  symptoms  hallu- 
cinations and  painful  effects  are  prominent,  generally  of  a  terrifying 
nature.  Asscx'iations  may  be  so  interfered  with  as  to  induce  difficult 
ideation,  mental  confusion,  and  a  gcMinine  primary  incoherence.  The 
motor  expressions  are  often  characteristic,  consisting  of  catatonic  con- 
ditions, imj)ulsive  acts  of  violence,  and  aimless  wandering  about.  In 
some  cases  no  j)arti(nilar  results  of  the  trauma  are  noted  until  the  lapse 
of  a  few  hours  or  days,  when  suddenly  the  traumatic  psychosis  de- 
velops. After  the  j)sychosis  has  run  an  acute  course,  a  condition  of 
chronic  insanity  or  of  a  secondary  dementia  may  follow.  Such  a 
secondary  dementia  may  simulate  very  closely  general  paresis,  j>articu- 
larly  if  it  be  progressive.  It  can  not  be  said  that  there  are  any  well- 
authenticated  cases  of  true  general  paralysis  de|K*ndent  upon  trauma- 
tism. 

There  are  not  infrecjuently  instances  of  the  creation,  by  trauma  to 
the  head  which  has  indnce<l  no  direct  evil  consequences,  of  an  unstable 
nervous  system,  of  a  predisposition  upon  which  other  etiological  factors 
may  operate  later  in  life. 
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Insolation  probably  acts  upon  the  brain  in  a  manner  similar  to  trau- 
matism. 

Exhaustion. — Stresses  of  various  kinds,  mental  or  physical,  espe- 
cially in  conjuncti(m  with  the  impairment  of  the  nutrition  of  the  central 
nervous  system,  induce  an  exhaustion  upon  the  basis  of  which  a  psychosis 
may  develop.  The  mental  strain  may  be  from  overwork,  overstudy, 
insomnia,  and  the  like ;  the  physical,  from  masturbation,  sexual  excess, 
hardships.  The  nutritive  impairment  is  the  result  of  some  blood-change 
or  deficiency,  such  as  constitutional  anemia,  a  cachectic  state,  etc.  The 
physical  symptoms  of  such  exhaustion  are :  slowing  of  the  thought 
processes,  difficulty  of  recollection,  want  of  ability  to  concentrate  the 
attention,  rapid  fatigue  on  mental  exertion,  emotional  irritability  with  an 
undertone  of  depression,  leading  often  to  fully  developed  insanities, 
which  are  designated  as  asthenic  psychoses.  The  common  features  of 
such  psychoses  are  retanlation  and  incoherence  of  the  mental  processes, 
manifested  even  in  the  quality  of  the  hallucinations  and  delusions.  But 
almost  any  form  of  insanity  may  be  evolved  from  this  asthenic  state  of 
the  nervous  system,  such  as  manic,  neurasthenic,  stuporous  states,  and 
various  paranoid  conditions. 

As  Ziehen  points  out,  it  is  also  interesting  to  observe  how  any  ex- 
hausting psychosis  may  in  itself  induce  this  asthenic  condition  with  the 
characteristic  features  of  an  asthenic  psychosis,  as  a  result  of  which  we 
have  a  secondary  type  of  mental  disorder  developed  upon  the  basis  of 
the  original  insanity. 

Physiological  Factors, — Puberty,  the  puerperal  state,  the  climac- 
teric, and  senility  are  indirect  strains  to  which  the  organism  is  subject, 
by  reason  of  the  more  or  less  profound  physiological  commotions  they 
arouse  in  the  nervous  system — commotions  which  may  well  disturb  the 
normal  adjustment  and  equipoise  of  the  thousands  of  delicate  processes 
going  on  in  the  brain,  and  thus  enormously  increase  its  vulnerability  to 
the  direct  factors  which  beget  insanity. 

The  curve  of  psychic  morbidity  reaches  its  highest  points,  corre- 
sponding to  maximal  aggregations  of  etiological  factors  in  both  sexes,  at 
puberty,  middle  age,  puerperal  periods,  the  climacteric,  and  senility. 

Puberty. — From  the  thirteenth  to  the  twentieth  year  there  are  re- 
markable changes,  physical  and  mental,  in  the  growing  individual. 
These  are  more  noteworthy  in  the  female  than  in  the  male  sex,  for  the 
time  is  shorter  for  the  change  from  girlhooil  to  womanhood  than  from 
boyhood  U)  manhood.  The  evolution  of  the  sexual  characters  and  tho 
development  of  the  powers  of  reproduction  induce  a  stream  of  innu- 
merable new  stimuli  from  the  genital  organs  to  the  brain,  accompanied 
by  wholly  new  organic  sensations,  new  associations,  and  new  and  power- 
ful emotions.  The  evolution  is  rapid,  and,  as  is  the  case  with  all  rapid 
development,  more  or  less  unstable. 

The  boy  grows  fast  in  body,  takes  on  the  aspect  of  manhood,  with 
a  stronger  and  more  rugged  frame,  a  changing  voice,  a  budding  beard. 
His  mind  is  filled  with  new  sensations,  emotional,  sentimental,  amatory, 
and  with  changing,  fantastic,  illusory  dreams  and  imaginings.  Even  in 
the  normal  youth  this  nascent  state,  this  struggle  of  the  emotions. 
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thoughts,  instincts,  impulses  for  new  associations  and  new  combinations, 
may  be  grejitly  aggravated  in  many  cases  by  masturbation,  in  others  by 
nutritive  disorders.  If  this  be  so  with  the  normal  individual,  how 
much  greater  must  be  the  stress  of  puberty  to  the  individual  with  a 
constitution  vitiated  by  hereditary  taint ! 

The  girl  leaps  more  quickly  into  her  place  in  life.  The  physical 
changes  are  more  rapid  in  her,  and  at  the  same  time  more  varied  and 
noteworthy.  It  is  a  time  of  tumultuous  activity  of  mind  and  body  in 
an  organism  which  has  not  the  numerous  outlets  for  surplus  energy 
possessed  by  the  other  sex. 

The  psychoses  of  puberty  are  various  in  their  expression.  They 
may  manifest  themselves  as  a  mania,  a  melancholia,  a  paranoia,  or  as  an 
insanity  with  peculiar  color,  to  which  the  name  hebephrenic  modification 
has  been  given  ;  so  that  we  speak  of  a  hebephrenic  mania,  a  hebephrenic 
melancholia,  etc. 

By  the  designation  hebephrenic  is  understood  the  following  syn- 
drome :  Extraordinarily  rapid  and  paradoxical  changes  (depressed  ideas 
in  the  midst  of  boisterous  gaiety,  jocularity  in  the  deepest  depression), 
with  paradoxical  facial  expression  and  paramimia ;  exalted  motor 
activity  (laughing,  dancing,  grimacing,  exhorting  after  the  manner  of 
an  orator,  often  with  incomprehensible  words  and  sentences) ;  conduct 
and  action  without  apparent  object,  but  often  with  the  semblance  of 
desiring  to  attract  attention. 

Puerperal  State. — Pregnancy,  parturition,  and  lactation  diminish 
the  vitality  of  woman,  debilitate  and  weaken  her  entire  organism, 
induce  a  species  of  physiological  commotion  in  her  nervous  system,  and, 
in  short,  bring  to  bear  a  strain  upon  her  which  is,  even  under  normal 
conditions,  attended  by  emotional  irritability,  depression,  morbid  yearn- 
ings, etc.  It  is  not  strange,  therefore,  that  the  puerperal  period  in 
women  with  unstable  nervous  systems  should  often  be  an  exciting  factor 
in  the  development  of  psychoses  of  various  kinds.  In  about  ten  per 
cent,  of  insane  women  the  insanity  has  its  origin  at  the  epoch  of  repro- 
duction. The  majority  of  those  cases  are  parturitional  (seven  and  a 
half  per  cent.),  while  alx)ut  a  fourth  are  lactational  and  a  tenth  preg- 
nancy eases.  It  is  perhaps  true  that  there  are  many  eases  of  partu- 
ritional psychoses  in  which  the  insanity  is  not  so  much  due  to  the  stress 
of  labor  jis  to  possible  auto-intoxications  from  poisonous  substances 
absorbed  during  the  catabolic  changes  incident  to  subinvolution  of  the 
enlarged  uterus.  As  im{H)rtant  factors,  too,  we  must  include  loss  of 
blood,  j)arametritis,  sepsis,  mastitis,  etc. 

There  are  divers  forms  of  insanity  consequent  to  the  puerjieral  state, 
such  as  acute  hallucinatory  j)aranoia,  melancholia,  stujmrous  insanity, 
mania,  and  neurasthenic  insanity. 

Menopause. — The  climacteric,  between  the  ages  of  fort\'  and  fifty, 
is  another  c{)och  of  change  in  woman,  a  pcricxl  of  involution  in  its  way 
analogous  to  the  evolution  at  the  age  of  j)uberty.  There  is  a  physio- 
logical commotion  in  the  nervous  system  at  the  time  of  the  cessation 
of  ovulation  and  menstruation,  a  disequilibration  associated,  even  in 
normal  individuals,  with  numerous  neurotic  manifestations,  and,  in  such 
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as  have  unstable  organizations^  attended  with  peril  to  the  mental  in- 
tegrity. Melancholia,  simple  and  hallucinatory  paranoia  of  chronic 
character,  and  circular  insanity  are  the  forms  of  psychosis  incident  to 
the  menopause.  About  four  per  cent,  of  the  cases  of  insanity  in  women 
are  due  to  the  climacteric. 

Senility. — ^The  involution  of  all  the  tissues  of  the  body  characteristic 
of  especially  the  seventh  decad  of  life  forms  also  a  frequent  basis  for 
insanity  which  depends,  in  the  main,  upon  the  loss  of  functional  activity 
in  the  cerebral  cortex.  Such  loss  is  notable  even  in  normal  individuals. 
The  latest  acquisitions  of  the  mind  are  the  least  stable ;  hence  the  con- 
spicuous loss  of  memory  for  events  of  recent  occurrence  and  the  ten- 
dency to  live  in  the  past  The  scope  of  interests,  sympathies,  and  ideas 
narrows  itself  down  to  the  individual's  immediate  physical  comfort  and 
needs.  While  the  physiological  involution  of  senility  belongs  to  the 
seventh  decad,  in  many  instances  it  begins  long  before  this,  owing  to 
general  debility,  endarteritis,  etc.  Marked  changes  in  the  brain  of 
such  nature  must,  therefore,  often  superinduce  veritable  psychoses  in 
individuals  predisposed  to  mental  disorder  by  heredity  or  by  antecedent 
physical  or  psychic  stresses. 

Senile  insanities  manifest  themselves  in  many  forms, — melancholia, 
mania,  incoherent  paranoia,  hallucinatory  paranoia,  dementia, — but,  of 
course,  modified  from  the  common  types  by  the  weakening  of  the  cor- 
tical functions  previously  described.  Vertiginous  seizures,  slight  pare- 
ses,  dreadful  hallucinations,  and  primary  anxious  conditions  are  oft;en 
observed  in  all  of  these  forms. 

The  hallucinations  appear  in  senile  forms  in  psychoses  which  ordi- 
narily run  their  course  without  them,  and  the  anxious  states  in  ordinarily 
non-affective  insanities. 

Moral  Causes. — ^About  twenty-four  per  cent  of  all  cases  of  insanity 
are  ascribed  to  moral  causes,  among  which  are  classed  domestic  troubles, 
grief  over  death  of  friends,  business  worries,  anger,  religious  excitement, 
love  affairs,  fright,  and  nervous  shock.  The  percentage  is  greater  in 
women  than  in  men.  It  is  doubtful  if  any  emotion  alone  can  overcome 
the  stability  of  the  normal  nervous  system ;  hence  it  is  in  the  fragile, 
nervous  constitutions  of  individuals  tainted  by  heredity  that  extreme 
emotions  are  wont  to  exert  their  malign  influence. 

The  uncertain  equilibrium  of  the  highest  nerve-centers  in  these  cases 
is  all  too  readily  overcome  by  the  tumultuous  wave  of  an  intense 
emotional  impression.  Possibly,  the  results  depend  upon  disturbance 
of  the  vascular  innervation.  Ordinarily,  the  greater  and  more  sudden 
the  emotion,  the  greater  the  liability  of  the  badly  poised  brain  to  suc- 
cumb ;  but,  like  the  drops  that  wear  away  the  stone,  an  emotion  of  less 
intensity  may,  by  long  continuance,  produce  equally  disastrous  conse- 
quences. Some  acute  psychoses  may  be  suddenly  developed  by  fright, 
or  a  transitory  emotional  insanity  for  a  few  hours  or  for  a  few  days  in 
duration.  Among  the  symptoms  are  mutism,  or  incoherence,  confusion, 
isolated  hallucinations,  delusions,  with  impulses  to  violence  and  aimless 
wandering,  followed  later  by  complete,  or  nearly  complete,  amnesia. 

The  more  slowly  worki;pg  affects,  like  sorrow  and  worry,  oft^n  aid  in 
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the  evolution  of  melancholia,  paralytic  dementia,  or  acute  or  chronic 
paranoia. 

Herbert  Spencer  lonj^  ago  showed  that  our  life  is  a  series  of  constant 
adjustments  of  internal  relations  to  external  relations,  and  it  is  only  of 
late  that  we  have  begun  to  apply  his  lucid  explication  of  this  process  of 
the  normal  mind  to  our  study  of  what  goes  on  in  the  abnormal  mind. 
This  has  led  to  a  new  valuation  of  the  moral  cause,  by  which  we  always 
meant  mental  cause,  and  for  which  we  now  employ  the  adjective 
psychogenic.  We  have  come  to  believe  that  insanity  is  more  often  of 
psychogenic  origin  than  we  formerly  supposed.  This  may  have  its  rise 
in  some  psychic  trauma,  some  sudden  shock  or  profound  emotion,  or  it 
may  start  from  some  minor  maladjustment  of  "the  internal  relations  to 
the  external  relations,''  some  small  disorder  of  the  individual's  reactions 
to  the  realities  about  him,  leading  to  a  whole  series  of  wrong  adaptations 
that  finally  result  in  actual  mental  disorder.  The  result  of  this  sound 
view  is  a  more  thorough  study  nowadays  of  the  patient  as  an  individual, 
rather  than  as  an  onlinary  type  of  insanity,  and,  consequently,  a  better 
system  of  therapy. 

Imitation. — The  so-called  psychic  infection  never  influences  normal 
individuals  who  are  brought  into  contact  with  the  insane.  Physicians, 
attendants,  and  others  who  have  to  do  with  the  insane  are  never 
affected,  except  when  morbid  heredity  and  mental  and  physical  over- 
work combine  to  prepare  the  soil  for  the  development  of  a  psychosis. 
The  writer  recalls  but  one  instance  of  an  attendant  being  mentally 
unbalanced  during  her  service.  She  was  neurotic  by  constitution  and 
cut  her  throat  a  few  days  after  one  of  her  patients  had  committed  sui- 
cide in  the  same  manner.  But  there  are  not  infrequent  instances  of 
communicated  insanity  among  members  of  a  family. 

The  simultaneous  development  of  insanity  in  two  or  more  persons 
associated  together,  or  the  imposition  of  delusions  gradually  arising  in 
the  mind  of  one  upon  the  impressionable  intelleet  of  a  second,  third,  or 
of  many  persons,  has  been  described  under  the  names  Folic  ft  DcuXy  Folic 
Simidtanrc^  Reciprocal  Lhmniti/^  Folic  Iinpos^c,  etc.  There  are  several 
factors  which  govern  the  evolution  of  such  insanities.  In  both  forms  a 
degenerative  soil  is  usually  required  for  the  proper  germination  and 
growth  of  morbid  ideas.  In  the  sinniltaneous  variety  there  must  be,  in 
addition  to  predis|><)siti()n,  that  similarity  of  intellectual  substrata  which 
we  find  particnilarly  in  {htsous  who  are  blocnl-relations  or  who  are  inti- 
mately joined  together  by  mutual  like  and  dislike  ;  hence  it  is  that 
brothers  or  sisters  most  frequently  manifest  sinniltaneous  insanity. 
Take  two  healthy  children  of  one  family  and  bring  them  u])  far  apart, 
yet  there  will  be  innumerable  physical  resemblances  between  them,  and 
many  peculiarities  in  their  character  and  conduct  which  pn)ve  them  to 
be  consanguineous  ;  if  a  hereditary  instability  of  nerv(»-cells  had  l)een 
implanted  in  them,  there  would  be  a  tendency  to  a  similar  form  of  dis- 
solution, even  if  they  remained  apart.  How  nnich  greater  would  this 
be  in  two  persons  so  intimately  associated  as  sisters,  for  instance.  In 
children  the  study  of  unconscious   imitation   is  one  of  great  interest. 
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Who  has  not  observed  the  identity  of  intonation  of  phrases,  of  gesture, 
of  laughter,  of  many  facial  expressions,  of  certain  habits,  in  children 
either  related  or  brought  up  together?  Such  unconscious  imitation,  as 
is  well  known,  may  lead  in  children  to  the  contraction  of  certain  nervous 
and  even  mental  diseases.  The  contagious  quality  of  emotions  is  well 
established.  An  explosion  of  laughter  will  call  up  smiles  on  even 
melancholy  faces  in  a  crowd.  A  pathetic  scene  on  a  stage  will  bring 
tears  and  depress  the  oral  angles  in  a  large  audience.  The  unconscious 
imitation  of  gestures,  such  as  bowing,  often  seen  in  adults,  is  in  a  milder 
degree  such  mimicry  of  motion  as  is  observed  in  dancing  mania. 

Another  element  in  the  imposition  of  insanity  by  one  upon  another 
is  the  quality  of  the  morbid  mind-product.  If  a  delusion,  it  must  have 
an  air  of  probability  to  the  person  receiving  it,  and  must  be  gradually 
developed  and  imposed.  It  is  because  suspicion  is  inherent  in  the 
nature  of  most  persons,  because  suspicion  can  wear  so  much  probability 
of  truth,  that  persecutory  delusions  are  by  far  the  most  frequently 
adopted  by  others.  Credulity  is  an  important  factor  in  the  imposition 
of  insane  delusions  upon  others.  It  was  the  ready  credulity  of  large 
numbers  of  persons,  especially  as  regards  religious  subjects,  that  in 
the  past  led  hundreds  of  thousands  of  i)eople  to  adopt  with  faith  the 
delusions  of  jmranoiacs  like  John  of  Leyden,  John  Thom  of  Canterbury, 
Joan  of  Arc,  Richard  Brothers,  Joanna  Southcott,  John  Brown,  and 
many  others,  and  actually  to  sacrifice  their  lives  upon  the  altar  of  their 
beliefs.  Though  these  delusions  emanate  from  an  insane  person,  their 
acceptance  by  others  does  not,  of  course,  necessarily  imply  insanity  in 
the  latter,  for  delusions  of  this  character  have  their  support  in  the 
superstitions  of  many  and  in  ignorance  concerning  supernatural  matters. 
A  persecutory  delusiftn  might  be  imposed  by  an  insane  person  upon  an 
intimate  associate,  and  yet  the  latter  need  not,  of  necessity,  be  insane  ; 
but  when  the  exposed  individual  adopts  the  delusions,  regulates  his 
conduct  ujx)n  them,  allows  them  to  become  rooted  in  his  mind,  even 
begins  to  share  the  hallucinations  of  his  friend,  there  is,  of  course,  actual 
aberration  of  mind  present.  Several  cases  of  folie  d  deux  have  come 
under  my  observation.  One  case  was  that  of  two  sisters,  aged  about 
fifty  to  fifty-five,  Irish,  washenvomen,  who,  living  alone  in  a  tumble- 
down shanty,  were  oft^n  tormented  by  boys  throwing  stones  at  the 
house  at  night,  and  otherwise  teasing  them.  They  finally  developed 
persecutory  delusions  with  hallucinations,  and  both  were  very  much 
alike.  They  became  so  violent  in  their  demonstrations  that  ere  long 
both  were  taken  to  the  asylum,  where  I  took  charge  of  them.  They 
were  separated,  the  result  being  that  one  became  rapidly  demented  and 
the  other  became  a  quiet  worker,  with  fixed  persecutory  ideas  and 
auditory  hallucinations. 

Another  pair  of  sisters,  colored,  between  forty  and  fifty  years  of 
age,  were  similarly  aflPected.  For  ten  years  one  sister  liad  been  a  para- 
noiac, with  delusions  of  persecution  by  means  of  electricity,  which 
was  at  all  times,  night  and  day,  hurled  through  her  body  by  a  vast 
organization  of  conspirators.     She  had  hallucinations  of  hearing.     The 
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Sisters  had  not  lived  together  until  within  six  months  of  my  seeing  them, 
the  sane  sister  having  recently  become  a  widow.  The  sane  sister  grad- 
ually adopted  the  delusions  of  the  insane  one,  and  probably  the  hallu- 
cinations. She  believed  her  sister  to  be  persecuted  by  an  organized  band 
of  conspirators  with  electrical  appliances. 

A  third  case  was  that  of  a  husband  and  wife,  who  both  became 
typical  cases  of  melancholia,  with,  of  course,  similar  delusions,  one 
shortly  after  the  other.  Such  a  case  as  this  might  be  called  a  coinci- 
dence, and  not  an  imposed  insanity.  Probably  grief  over  the  insanity 
of  the  husband  was  one  factor  in  developing  that  of  the  wife,  but 
unconscious  emotional  imitation  between  two  persons  united  by  special 
bonds  of  sympathy  was  undoubtedly  another  element. 

A  fourth  example  I  detailed  fully  some  years  ago  in  the  "  Alienist 
and  Neurologist"  (^'  Paranoia  in  Two  Sisters,"  January,  1890)  : 

C.  K.  and  H.  K.  were  respectively  thirt)^-six  and  forty-two  years  of 
age,  teachers  of  music  and  singers  by  occupation,  of  German  parentage, 
and  had  both  been  insane  for  some  ten  years.  Their  mother  was  a  case 
of  paranoia,  with  fixed  delusions  of  an  exalted  religious  nature.  She 
believed  herself  to  be  the  mother  of  God.  She  was  never  in  an 
asylum,  but  lived  at  home  until  her  death.  While  insane  she  gave 
birth  to  the  younger  of  the  two  sisters,  C.  K. 

One  of  them  wrote  for  me  an  autobiographical  sketch,  and  the  other 
some  twenty-five  letters,  upon  which  the  following  facts  in  their  identi- 
cal clinical  historv  are  ba«ied  : 

The  instigators  of  the  conspiracy  against  them  are  chiefly  their 
uncle,  brotlier-in-law,  and  sister-in-law,  and  a  brother  has  also  been 
inveigled  into  it  By  them  are  employed  numerous  detectives,  expert 
chemists,  and  handicraftsmen,  and,  as  they  have  privately  hinted  to  me, 
also  many  lawyers.  Openings  are  made  in  their  rooms  in  spite  of  all 
they  can  do  for  the  insufflation  of  noxious  gases,  smoke,  camphorous, 
chloral,  and  ehloroforni  va{K>rs ;  and  by  some  unseen  agency  substances 
are  thrown  at  them  which  produce  ])ainfnl  cutaneous  eruptions.  Their 
food  and  water  and  heating  apparatus  are  tampered  with  for  the  intro- 
duction of  {>oisons  or  to  priKluce  serious  iUness.  They  hear  the 
mechanies  at  work  u|>on  the  floors,  walls,  ceilings,  and  the  voices  of  the 
detectives  (halhicinations  of  hearing).  Their  food  has  a  j)eculiar  taste 
(hallucinations  of  taste).  Most  prominent  of  all  are  the  singular 
odors  of  the  room,  of  fruit  and  flowers  sent  them,  of  the  water  (hallu- 
cinations of  smell).  Sometimes  they  are  black  in  the  morning  when 
they  look  in  the  mirror  (illusion  of  sight).  They  are  subject  to  remark- 
able, generally  painful,  sensations  in  their  bodies  (hallucinations  and 
illusions  of  cutaneous  sensibility). 

They  hint  of  imaginary  property  in  Germany,  out  of  which  they 
are  beiuir  <lefrauded  by  relatives.  For  ten  or  twelve  years  thev  have 
been  driven  from  one  place  to  another  in  Brooklyn  and  New  York  by 
their  pursuers.  As  yet  they  have  sought  only  escape  and  protection 
from  ])erseeution  ;  they  have  very  rarely  manifest^xl  anger  by  pounding 
the  fl(X)r  when  hearing  the  mechanics  at  work  or  by  complaint  to  the 
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landladies,  and  have  not  been  brought  to  bay  to  a  condition  in  which 
they  might  turn  upon  the  actual  instigators  of  the  conspiracy  and  do 
them  bodily  harm.  They  have  been  on  the  point  of  a  visit  to  police 
headquarters  to  make  declaration  against  their  enemies. 

From  what  I  can  learn  of  their  history  in  youth  the  two  girls 
differed  from  others  of  their  age  in  a  slight  degree,  some  trifling  eccen- 
tricities and  some  overweening  self-consciousness  constituting  tliis 
difference.  They  have  always  been  closely  united — living  together, 
sleeping  together,  having  the  same  affinities,  talents,  pleasures,  and  pur- 
suits. The  development  of  suspicions  and  delusions  of  persecution  had 
been  so  gradual  that  it  did  not  become  evident  to  others  that  they  were 
actually  insane  until  a  comparatively  recent  period.  When  I  first  saw 
them  in  my  office,  they  came  heavily  veiled,  and,  upon  removing  their 
veils,  their  faces  were  patched  all  over  with  small  square  pieces  of 
cloth,  covering  sores.  These  were  only  an  ordinary  acne,  made  much 
worse  by  picking,  by  wearing  wet  cloths  on  their  faces  all  night  for  the 
purpose  of  preventing  poisonous  vapors  from  entering  their  lungs,  and 
by  the  removal  of  the  strongly  adhering  pieces  of  linen  from  the  bleed- 
ing surfaces.  They  healed  up  rapidly  when  I  had  prevailed  upon  them 
to  make  use  of  ung.  zinci  ox.  freely.  The  face  of  the  younger  is  par- 
ticularly characteristic  of  a  degenerate  type,  one  of  its  features  being  a 
disagreeable  prognathism. 

Some  of  the  skull  diameters  were  pathological  in  character.  One 
of  the  sisters  died  in  convulsions  from  unknown  cause,  which  the  other 
sister  still  attributes  to  poison.  The  living  sister  still  moves  about  from 
one  part  of  the  city  to  another,  cherishing  the  paranoiac  delusions,  but 
supporting  herself  in  part  by  teaching  music. 
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CHAPTER  III. 
GENERAL  SYMPTOMATOLOGY  OF  INS  ANITY. 

Every  psychic  phenomenon  is  accompanied  by  a  material  process 
in  the  cortex  of  the  brain.  There  is  no  insanity  without  disease  of  the 
cortex.  The  material  disorder  of  the  cortex  is  diffuse  and  partly 
organic,  but  mostly  functional  in  character.  We  term  it  functional^  for 
thus  far  our  pathologico-anatomical  and  clinical  studies  have  failed  to 
reveal  any  definite  material  basis  for  the  majority  of  psychoses. 

The  progress  made  of  late  years  in  the  study  of  physiological  psy- 
chology has  illuminated  many  obscure  features  of  morbid  psychology, 
and  has  put  us  in  a  position  to  better  examine  and  classify  the  symp- 
toms of  insanity. 

There  are  material  processes  in  the  central  nervous  system  unaccom- 
panied by  any  parallel  psychic  process.  The  reflexes  and  automatic 
acts  are  examples.  In  these  phenomena  we  observe  a  stimulus,  a  sen- 
sation, a  movement.  Movement  paralleled  by  a  psychic  process  be- 
comes action.  We  sometimes  speak  of  conscious  voluntary  action. 
Action  differs  from  simple  movement  in  being  accompanied  by  intercur- 
rent images — memory-pictures  of  former  stimuli.  A  peripheral  stimulus 
excites  a  cortical  center,  and  is  not  carried  at  once  to  the  motor  region, 
but  travels  first  by  association  fibers  to  the  area  in  which  are  stored  up 
residua  of  former  similar  stimulations,  and  later  to  the  motor  region. 
These  residua  of  memory-pictures  or  ideas  may  be  complex,  constitute 
a  series,  have  many  associations,  and  hence  we  designate  them  as  an 
idea-association.  Action,  therefore,  eon.sists  of  the  series  :  stimulus, 
sensiition,  idea-association,  movement.  The  various  ideas  thus  excited 
tend  to  different  motor  expressions,  so  that  the  resulting  movement  or 
action  will  de|x»n(l  directly  u|K)n  the  stren^^th  of  ideas.  The  stronger 
ones  concjuer.  Ziehen,  whose  clear  explication  of  the  mental  ])roblems 
of  ])svchiatrv  the  writer  closely  follows,^  has  well  descril)ed  idea-asso- 
ciation  as  the  play  or  battle  of  motives.  He  gives  the  following  exam- 
ple of  the  ])hysieal  and  psychic  processes  just  described  : 

I  see  a  rose  in  a  strange  gjirden  (stinnilus  and  sensati(m).  A  long 
series  of  ideas  is  aroused  bv  the  stinndus  and  the  visual  sensation  of 
the  Hower  (idem-association).  For  instance,  the  memory  of  the  rose's 
fragrance  comes  to  mind,  then  I  think  how  well  it  would  look  in  my 
room,  that  it  is  the  projK'rty  of  another,  that  plucking  it  would  be 
punishable,  and  so  on.  Only  after  the  whole  series  of  presentations  has 
jxissed  before  the  mind  does  action  follow,  and  whether  I  pluck  the 
flower  or  go  my  way  without  it  will  depend  ujxm  the  strength  and 
intensity  of  the  concjuering  idea. 

Every  psychic  process  must  l>e  regarded  upon  the  basis  of  such  a 
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scheme,  and  as  accompanied  by  its  material  parallel  (progress  from  the 
sensory  cells  to  the  idea-cells,  and  from  these  to  motor-cells  by  means 
of  association-fibers). 

Sometimes  the  idea  of  movement  (memories  of  former  sensations  of 
movement)  comes  before  the  movement  in  the  series  just  described,  but 
generally  the  movement  is  perceived  after  it  has  taken  place  by  means 
of  the  sensation  of  the  movement. 

There  are  really  but  two  psychological  elements — viz.,  sensation  and 
idea.  The  only  process  connected  with  these  elements  is  the  idea- 
association.  Their  product  is  action.  The  so-called  mental  powers  of 
old-time  psychology  do  not  exist.  The  assumption  of  a  special  power 
of  will  dominating  the  idea-association  and  voluntarily  determining  this 
or  that  movement  is  particularly  superfluous  and  misleading.  The 
assumption  of  a  special  power  of  apperception  which  turns  its  "  atten- 
tion "  voluntarily  upon  this  or  that  idea  or  sensation  to  determine  the 
course  of  the  idea-association  is  equally  superfluous. 

The  presentations  or  ideas  rather  follow  one  another  according  to  laws 
without  intervention  of  any  especial  voluntary  power  of  the  mind,  and 
the  final  movement  or  action  is  the  necessary  result  of  association  of 
these  presentations  or  ideas.  Finally,  there  exists  no  particular  faculty 
of  feeling,  for  exact  investigation  demonstrates  that  our  feelings  of 
what  is  agreeable  and  what  is  distasteful,  of  pleasure  and  pain,  appear 
never  in  an  isolated  state,  but  always  combined  with  sensation  and  idea 
as  attributes  or  properties.^ 

Following  Ziehen  in  these  particulars,  we  shall  study  pathological 
psychological  processes  on  the  basis  of  the  scheme  just  described,  and 
in  each  case  investigate,  first,  disorders  of  sensation  ;  then,  disorders  of 
the  memory-j)ictures,  presentations,  or  ideas ;  then,  again,  disturbances 
of  the  idea-association  ;  and,  finally,  the  influence  of  these  disturbances 
upon  the  actions  or  conduct  of  the  patient. 


DISORDERS  OF  SENSATION. 

Sensation  is  the  first  element  in  the  ]>sychic  process.  It  is  deter- 
mined by  some  external  stimulus  affecting  any  sensory  nerve.  Every 
sensation  has  four  im]>ortant  attributes — viz.,  quality ,  intensity y  tone  (the 
accompanying  feeling  of  pleasure  or  pain),  and  simce-projedion.  We 
are  not  especially  concerned  with  the  last  in  morbid  psychology. 

Qualitative  Disorders  of  Sensation. — The  two  important  classes 
of  qualitative  disonlers  of  sensation  are  hallucinations  (in  which  we  have 
sensation  without  external  stimulus)  and  illusions  (in  which  we  have  the 
external  stimulus,  but  a  transformed  or  perverted  sensation).  An  ex- 
ternal stimulus  to  a  peripheral  nerve  is  carried  to  the  cortex,  where  it 
acts  as  a  secondary  stimulus  in  exciting  sensation. 

Hallucinations. — A  hallucination  is  a  sensory  impression  without 
external  stimulus.     It  is  often  also  defined  as  a  perception  without  an 

^  **  Leitfaden  der  physiologiachen  Psychologie, "  von  Th.  Ziehen,  Jena,  1893. 
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object.  The  patient  hears  voices  where  all  is  silent^  sees  forms  and 
figures  in  empty  space. 

Hallucinations  of  sight  are  very  conmion,  and  vary  from  the  simplest 
sparks,  lights,  shimmers,  flames,  spots,  threads,  clouds,  and  shadows  to 
the  most  complicated  groups  of  persons  and  landscapes  with  perfect 
details.  Sometimes  they  are  colorless,  like  silhouettes  ;  sometimes  radi- 
ant and  fantastic  with  color.  Sometimes  they  are  flat,  like  pictures  ; 
sometimes  plastic.  Ordinarily,  the  forms  and  objects  observed  are  of 
natural  size,  but  occasionally  they  are  gigantic  or  diminutive.  They 
may  appear  close  at  hand  or  far  away.  They  may  be  quiet  or  full  of 
movement,  like  the  zooscopic  hallucinations  of  alcoholism.  Rarely, 
real  objects  are  doubled  or  multiplied  (hallucinatory  diplopia  and  poly- 
opia). Real  objects  are  sometimes  concealed  by  the  hallucinations, 
sometimes  merely  diaphanously  veiled.  Hallucinations  may  fill  the 
whole  field  of  vision  or  appear  in  homonymous  half-fields,  as  in  the 
hemiopic  hallucinations  described  by  the  writer  in  cases  of  insanity  and 
of  homonymous  hemianopsia. 

Hallucinations  of  hearing  are  also  extremely  frequent,  and  vary 
from  simple  sounds,  tinnitus  aurium,  rushing,  roaring,  whispering, 
tinkling,  to  complicated  music  and  words  and  sentences.  These  last 
may  be  in  natural  tone  or  deep-voiced,  whispered  or  loud ;  may  be  the 
voice  of  one  or  many  persons  ;  may  be  pronounced  in  various  languages ; 
may  be  single  words  or  long  orations ;  may  seem  near  at  hand  or  far 
remove<l ;  and  may  be  heard  in  one  ear,  though  usually  in  both.  Not 
infrequently  the  voice  seems  to  the  patient  so  near  that  it  appears  to  be 
in  his  head  or  body. 

Hallucinations  of  common  cutaneous  sensibility  may  appear  any- 
where in  the  skin  or  in  mucous  membranes  in  the  form  of  electric 
shocks,  pricking,  tingling,  blows,  caresses,  sensations  of  heat  or  cold, 
indignities  to  the  sexual  orgjuis  (feeling  of  cohabitation),  etc. 

Hallucinations  of  smell  are  very  common.  The  patients  perceive 
o<l()rs  of  chloroform,  sulphur,  noxious  gases,  smoke,  tilth,  or,  on  the 
other  hand,  the  smell  of  perfumes  and  Howers. 

Hallucinations  of  taste  are  so  generally  combined  with  those  of 
smell,  because  of  the  close  physiological  relation  of  the  two  senses,  tliat 
true  hallucinations  of  the  primary  elements  of  taste  (salt,  sweet,  bitter, 
and  sour)  are  uneonimonlv  rare.  A  hallucination  of  a  bitter  taste  is 
the  most  frecjuent.  On  the  other  hand,  the  combined  hallucination  of 
taste  and  smell  (as  of  blood,  tilth,  etc.)  is  rather  commcm. 

Hallucinations  of  organic  sensation  are  not  ran*.  The  patients  com- 
plain of  jK'Culiar  or  extraordinary  feelings  in  various  organs,  such  as 
maI|)osition,  gnawing,  cutting,  pain,  etc. 

llallneinations  of  active  or  passive  movement  of  the  body  or  its 
parts  depend  probably  chiefly  u\yon  disorders  of  joint  sensibility.  The 
{mtients  feel  themselves  lifteil  in  the  air,  floating,  the  limbs  moved 
actively,  the  head  turned  to  one  side  ;  or,  the  sensation  of  movement  of 
the  muscles  required  for  s|)eech  may  give  rise  to  the  hallucination  of 
having  spoken  a  wonl  or  sentence. 
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Various  hallucinations  are  often  associated  in  such  a  manner  as  to 
render  the  halkicinated  objects  still  more  natural  and  deceptive,  though 
more  frequently  they  are  not  thus  commingled.  Thus,  visionary 
figures  may  speak  or  be  dumb,  and  the  fancied  voices  may  come  from 
visually  projected  or  from  unseen  persons.  Sometimes  vision,  hearing, 
and  cutaneous  sensation  may  be  combined  to  give  reality  to  the  object. 
Combinations  of  others  are  also  met  with,  and,  indeed,  these  mixed 
hallucinations  are  common  and  multiform. 

As  regards  the  development  of  hallucinations,  some  are  doubtless 
peripheral,  but  the  majority  are  central  in  their  origin.  Disorders  of 
the  eye,  ear,  nasal  cavity,  mouth,  mucous  membranes,  skin,  and  viscera 
may  give  rise  to  hallucinations,  though  they  are  more  commonly  the 
cause  of  illusions.  Hallucinations  are  never  new  creations,  but  are  made 
up  of  memory-pictures  stored  up  in  the  cortex  ;  these  may,  however, 
make  their  appearance  in  new  combinations.  The  congenitally  blind 
never  have  visual  hallucinations ;  the  congenitally  deaf  never  auditory 
hallucinations,  though  they  are  noted  in  acquired  blindness  and  deaf- 
ness. 

Hallucinations  are  usually  of  two  kinds — those  which  have  to  do 
with  the  ideas  presented  in  the  mind  at  the  time  of  their  manifestations, 
and  those  which  are  concerned  with  latent  memory-pictures.  The 
former  are  more  common,  but  both  may  be  observed  in  the  same 
patient.  The  first  kind  are  those  which  the  patient  describes  as 
visions  which  picture  his  very  ideas,  and  voices  which  read  off  his 
thoughts  as  fast  as  they  can  come  into  his  mind — ^indeed,  often  appar- 
entlv  before  he  thinks  them.  The  second  class  of  hallucinations  often 
astounds  the  patient  by  association  with  things  long  past  and  quite 
forgotten. 

We  are  taught  by  physiological  psychology  that  a  stimulus  to  the 
eye  arouses  a  sensation  in  the  occipital  lobe,  to  the  ear  a  sensation  in  the 
temporal  lobe,  and  so  on,  the  sensation  further  exciting  an  image  which 
remains  as  a  memorj'-impression.  All  normal  sensations,  then,  depend 
upon  the  series  stimulus,  sensation,  memor\^-picture,  or  idea.  Now, 
hallucinations  are  always  cortical,  as  regards  localization,  and  depend 
upon  a  reversal  of  the  normal  course  just  descril)ed,  and  without  the 
stimulus.  The  memory-image  is  excited  and  then  excites  the  sensation. 
A  certain  irritability  of  these  centers  will  be  induced,  undoubtedly, 
by  morbid  processes  in  the  peripheral  nerves  or  their  terminations, 
such  as  entoptic  or  entotic  processes,  which  will  render  them  all  the  , 
more  excitable,  since  external  stimulus  is  not  then  altogether  wanting. 
Finding  such, — and  we  should  always  investigate  carefully  for  a  periph- 
eral physical  basis, — the  dividing-line  between  hallucinations  and  illu- 
sions becomes  less  distinct.  Naturally,  the  normal  mind  recognizes  the 
real  nature  of  muscte  volitantes,  tinnitus  aurium,  neuralgic  pains,  etc., 
and  it  is  only  the  abnormal  mind  which  employs  them  as  material  for 
illusions  and  hallucinations. 

In  the  examination  of  a  patient  we  must  determine  the  presence  of 
hallucinations  and  the  effect  of  their  presence  on  idea-association.     One 
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must  not  mistake  actual  occurrences  described  by  the  patient,  nor  the 
events  of  dreams  confused  by  him  with  events  of  waking,  nor  ordinary 
illusions  for  hallucinations.  There  is  danger,  too,  of  overlooking  their 
presence.  Patients  conceal  them,  conscious  that  the  hallucinations  are 
morbid,  or  knowing  that  they  will  be  looked  upon  as  such,  but  will 
often  write  about  them  or  tell  of  them  to  other  patients  if  opportunity 
be  given.  Very  often  the  physician  is  enabled  to  recognize  their  exist- 
ence from  the  expression  and  conduct  of  the  patient 

As  regards  the  influence  of  hallucinations  upon  the  course  of  idea- 
association,  the  most  important  question  is  whether  they  are  regarded 
by  the  patient  as  real  sensations  or  not.  He  treats  them  as  actual 
phenomena,  as  if  they  were  normal  sensations,  or  he  distinguishes  them 
from  his  ordinary  sensations  as  peculiar,  novel,  and  possibly  inspired  by 
supernatural  agencies ;  or  he  is  really  conscious  of  their  morbidity,  but 
may  believe  them  to  be  induced  by  enemies  by  means  of  poison.  If  the 
hallucinations  are  faint  and  transitory,  the  patient  may  not  be  much  in- 
fluenced by  them  ;  if  they  are  marked  and  persistent  for  a  long  period, 
he  ultimately  loses  his  critical  faculty  and  comes  to  believe  in  their 
reality.  Such  being  the  case,  his  thought  and  conduct  are  bound  to  be 
influenced  by  them,  and  more  powerfully  influenced  than  by  normal 
sensations,  or  by  any  reasonable  consideration  or  argument.  Hallucina- 
tions either  inhibit  (hallucinatory  stupor)  or  retard  (hallucinatory  con- 
fusion) the  idea-association ;  or  they  induce  direct  intrinsic  delusions  (as 
when  a  voice  cries  "  Thou  art  God,"  and  the  patient  immediately  be- 
lieves himself  to  be  Grod).  The  actions  and  conduct  of  a  patient  are 
very  much  influenced,  and  in  multiform  ways,  by  hallucinations.  He 
has  the  expression  of  listening,  or  stares  apparently  at  nothing.  He 
closes  his  ears,  covers  his  eyes  or  head,  closes  up  cracks  and  openings, 
or  listens  at  the  window  or  keyholes.  He  refuses  or  spits  out  his  food. 
Ho  holds  his  nose,  or  suddenly  closes  the  window  to  prevent  the  entrance 
of  noxious  gtises.  He  turns  his  head,  runs,  shouts,  lifts  his  arm  quickly, 
or  takes  peculiar  attitudes,  acting  upon  a  hallucination  of  muscular 
sense  (ini|>erative  movements,  imperative  speech,  imi>erative  attitudes). 
The  imperative  attitudes  may  be  very  j)ersistent  and  long-continued,  and 
are  then  called  catatonic.  Halliieinations  often  Irad  to  imperative  acts 
which  may  be  of  a  violent  nature.  If  hallucinations  are  iniuuuenible, 
very  changeable,  and  intense,  the  patient  is  affeeteil  by  so-calliKl  hallu- 
cinatory agitation. 

Hallucinations  are  so  extremelv  rare  under  normal  conditions  that 
they  are  to  be  considered  as  almost  always  pathological.  Illusions  are 
rather  common  in  the  normal  mind.  True  hallucinations  may  occur  in 
apparently  normal  individuals,  but  examination  will  show  that  such 
persons  are  neurotic  by  heredity,  and  that  some  stress  of  mind  or  body 
has  induced  this  psychopathic  phenomenon.  This  is  particularly  ^rue 
in  childhood. 

Outside  of  the  psychoses,  hallucinations  are  met  with  in  toxic  states, 
fevers,  cachectic  conditions,  sun-stroke,  and  some  of  the  neuroses  (epi- 
lepsy, chorea,  hysteria).  A  hallucination  of  any  sense  may  be  the  aura 
of  an  epileptic  attiick  ;  sometimes,  when  visual,  it  may  be  hemiopic. 
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Hallucinations  are  the  chief  symptom  of  one  form  of  paranoia. 
Other  psychoses,  such  as  mania  and  melancholia,  manifest  them  only 
exceptionally  ;  while  still  others,  like  senile  and  paretic  dementia,  pre- 
sent hallucinations,  it  is  true,  but  not  in  such  prominence  as  to  make 
them  a  characteristic  symptom.  Visual  hallucinations  are  more  com- 
mon in  acute  than  in  chronic  psychoses,  and  they  are  seldom  indepen- 
dent of  hallucinations  of  feeling  and  hearing.  Auditory  hallucinations, 
on  the  other  hand,  are  more  characteristic  of  chronic  types  of  mental 
disorder,  and  are  often  observed  alone. 

The  close  union  of  the  auditory  center  with  the  motor  speech  center 
gives  a  peculiar  interest  to  hallucinations  of  hearing.  From  infancy 
man  is  trained  to  think  to  a  great  extent  in  word-images  or  speech- 
images,  and  thinking  is,  therefore,  nearly  always  associated  with  some 
stimulation  of  the  speech-muscle  centers  in  the  brain.  Therefore,  hal- 
lucinatory irritation  in  the  auditory  area  of  the  brain  causes  synchronous 
irradiation  to  the  motor  speech  center,  and  words  and  sentences  are 
heard  by  the  hallucinant  as  if  projected  into  the  external  world,  or  into 
some  part  of  the  patient's  body  (head,  throat,  chest,  stomach,  or  even 
extremities).  The  stimulation  of  the  speech  muscles,  however  feeble, 
may  be  sufficiently  strong  to  induce  recurrent  sensations  of  movement 
in  them,  which  leads  the  patient  to  imagine  that  his  thoughts  are  being 
read  off  internally  by  the  voice,  and  sometimes  repeated  apparently 
before  the  thought  has  fully  developed  in  his  brain. 

niusionB. — An  illusion  is  a  false  perception.  There  is  a  stimulus 
but  a  perverted  sensation,  a  wrong  interpretation.  The  sensation 
corresponds  only  in  part  to  the  stimulus.  A  patient  hears  the  rain 
falling,  but  perceives  it  as  music ;  he  sees  the  bedpost,  but  imagines-  it 
a  ghost. 

Visual  illusions  exhibit  a  transformation  of  form,  or  color,  or  both. 
This  is  often  favored  by  indistinctness  of  outline,  as  when  it  is  half  dark 
or  there  is  a  shimmering,  flickering  light.  But  ofl«n  clear  outlines  are 
transformed.  The  patient  may  see  the  familiar  faces  about  him  changed 
into  those  of  strangers,  transformed  by  grimaces,  or  deathly  pale.  A 
sharp  distinction  between  illusory  transformation  and  actual  hallucina- 
tion is  often  difficult  to  draw.  It  is  peculiar  to  illusions  that  they  not 
infrequently  present  objects  as  distorted  and  diminished  or  increased  in 
size.  This  is  especially  true  among  epileptics.  When  this  is  noted 
with  all  objects,  it  often  depends  upon  entoptic  disorders.  Thus,  meta^ 
morphopsia  may  arise  from  astigmatism  and  retinal  disease,  micropsia 
from  paresis  of  accommodation,  and  macropsia  from  spasm  of  accommo-i 
dation.  When  this  is  not  the  cause,  perverted  association  of  the  sensa- 
tion, with  disordered  muscular  sense,  may  play  a  r6le.  Sometimes, 
though  rarely,  the  illusion  may  consist  of  a  perversion  of  color  analogous, 
for  instance,  to  the  yellow  appearance  of  objects  in  santonin-poisoning 
(due  to  violet  blindness  induced  by  the  poison)  or  to  red  vision  (ery-r 
thropsia  induced  by  fatigue  of  the  retina  for  the  short-waved  rays  of  the 
violet  side  of  the  spectrum). 

Illusions  of  hearing  consist  mostly  of  the  construction  of  words  out 
of  inarticulate  sounds,  or  of  the   misinterpretation   of  the  words  or 
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sentences  spoken  in  the  patient's  hearing.  He  may  transform  them  into 
mocking,  indecent,  derogatory,  or  flattering  words. 

Illusions  of  common  sensibility  are,  perhaps,  more  important  in 
insanity  than  hallucinations  of  this  sense.  But  they  are  difficult  to 
study  and  establish.  It  is  probable  that  the  sandy,  earthy  taste  of  food 
often  complained  of  by  patients  is  more  an  illusion  of  touch  than  of  taste. 

Illusions  of  smell  and  taste  are,  in  the  main,  unpleasant  in  character 
and  are  more  common  than  hallucinations  of  these  senses. 

Illusions  of  organic  sensation  are  frequently  noted,  and  consist  of  such 
sensory  metamorphoses,  for  instance,  as  the  mistaking  of  intestinal 
motions  for  pregnancy,  and  the  feeling  of  diminution  or  increase  in  size 
of  various  organs  (particularly  noticeable  in  epilepsy  and  paresis). 

Illusions  of  muscular  sense  or  of  movement  are  rare. 

Illusions,  like  hallucinations,  may  form  their  material  from  the 
concepts  at  the  moment  in  consciousness,  or  from  latent  memory -pictures. 

The  theory  of  the  cause  of  illusions  is  analogous  to  that  of  hallucina- 
tions. They  arise  from  a  pathological  recurrent  influence  of  the  excited 
memory-picture  cells  upon  the  sensory  cells.  The  difference  lies  in  the 
association,  also,  of  an  actual  external  stimulus  which  undergoes  trans- 
formation. 

Illusions  are  much  more  common  than  hallucinations,  and  are  not 
seldom  met  with  in  normal  persons.  Often  they  are  difficult  to  dis- 
tinguish from  one  another.  Sometimes  it  is  impossible  to  differentiate 
true  illusions  from  so-called  illusionary  judgments,  in  which  we  are 
concerned  not  so  much  with  a  transformation  of  sensation,  as  with  an 
erroneous  judgment  of  the  character  of  a  normal  sensation. 

Illusions  are  noted  in  all  forms  of  psychoses,  especially  in  acnte 
forms.  They  are  particularly  noteworthy  in  the  hallucinatory  form  of 
paranoia. 

Disorders  of  Intensity  of  Sensation. — These  consist  of  hypesthe- 

sias,  anesthesias,  and  hyperesthesias.  Hypesthesias  and  anesthesias  are 
observed  in  various  psychoses  which  are  complicated  by  such  disorders 
as  hysteria,  chorea,  multiple  neuritis,  tabes,  focal  cerebral  lesions,  etc. 
Hyperesthesia  is  also  encountered  in  complicating  disorders,  such  as  hys- 
teria, tubercular  meningitis,  neurasthenia ;  but  is  also  often  noted  in  the 
prodromal  stages  of  many  acute  psychoses.  It  is  es|x?cially  remarkable 
in  the  insanities  of  childhocxl.  A  valuable  objective  sign  of  hyjxjr- 
esthesia  is  exaggemtion  of  the  superficial  reflexes. 

Disorders  of  Sensory  Tone. — Agreeable  or  disagreeable  feeling, 
associated  with  sensation,  is  described  as  sensory  tone.  Sensory  tone  may 
be  perverted  in  insanity  so  that,  for  instance,  fragrance  is  perceived  as 
unpleasant,  dissonance  as  pleasant,  and  vice  versTi.  One  notes  such  per- 
versions in  the  slight  psychopathic  conditions  of  pregnancy  in  the  form 
of  capricious  tastes  and  appetites.  Homosexual  jx^rversion  is  a  form  of 
this  disorder  manifested  in  the  domain  of  sexual  sensation.  Pathologi- 
cal disorders  of  the  intensity  of  sensory  tone  consist  of  hypalgesia  and 
analgesia,  hyperalgesia,  hyphedonia,  and  hyperhedonia. 

The  hypalgesias  are  noted  in  hysteria,  tabes,  congenital  and  acquired 
mental  deficiency,  and  in  severe  hallucinatory  confusion. 
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Hyperalgesia  is  observed  under  the  same  circumstances  as  hyper- 
esthesia. It  is  most  oflen  seen  in  hysterical  and  neurasthenic  insanities, 
and  almost  exceptionally  at  certain  points  (such  as  the  supraorbital, 
infraorbital,  mental,  Valleix,  iliac,  intercostal,  mammary,  vertebral,  and 
cranial  suture  points)  pressure  elicits  pain.  The  pain  of  hunger,  which 
leads  in  many  psychoses  to  pathological  hunger  (bulimia)  belongs  in 
this  category. 

Hyphedonia  is  a  morbid  diminution  of  the  feeling  of  pleasure  in  any 
sensory  perception.  It  is  more  important  in  the  domain  of  sexual  sen- 
sations than  in  others,  where  it  may  reach  the  degree  of  anhedonia. 
Sexual  anhedonia  is  not  uncommonly  developed  on  the  basis  of  a  seri- 
ous hereditary  degeneracy,  and  is  frequent,  too,  in  organic  disease  of 
the  central  nervous  system  (tabes  and  paresis),  as  well  as  in  toxic  con- 
ditions (alcohol,  cocain,  morphin),  Hyphedonia,  in  connection  with 
hunger  sensations,  may  reach  the  state  of  complete  psychic  anorexia  in 
some  insanities. 

Hyperhedonia  is  a  morbid  increase  of  positive  sensory  tone  (agree- 
ability  of  sensation),  and  is  noted  most  oflen  in  relation  to  sexual 
sensations. 

Disorders  of  Memory-pictures  or  Ideas. — Every  stimulus  in 
arousing  a  sensation  in  the  cerebral  cortex  leaves  some  material  vestige 
or  impression,  which  remains  as  a  latent  memory-image  or  picture, 
latent  presentation,  or  idea.  Countless  numbers  of  memory-pictures  lefb 
by  innumerable  sensations  of  all  kinds  are  stored  away  as  a  material 
deposit  in  the  brain-cortex.  These  are  rearoused  either  by  the  same  or 
a  similar  stimulus,  or  excited  through  the  stimulus  of  some  idea- 
association.  Only  a  few  of  the  millions  of  memory-pictures  are 
awakened  to  life  at  any  one  moment ;  all  of  the  others  remain  latent 
The  general  concept  of  any  particular  object  is  made  up  of  the  associa- 
tion of  many  centers  in  the  brain,  some  of  which  are  far  apart,  such  as 
the  smell,  feel,  taste,  color,  sound,  and  name  of  the  object  The  rela- 
tion of  this  object  to  others  of  its  kind  is  present  in  other  associations, 
and  these  again  in  others,  so  that  the  material  basis  of  an  idea  must  be 
a  perfect  network  of  association  fibers ;  and  all  of  this  labyrinth  is  con- 
nected with  the  complex  series  of  language-centers,  but  particularly 
with  the  motor  and  auditory  speech-centers,  which  are  trained  up  from 
earliest  infancy  to  associate  the  spoken  word  with  the  concrete  concep- 
tion. A  word,  therefore,  expresses,  like  an  algebraic  x,  y,  or  z,  some 
very  intricate  and  complicated  formula.  Take  words  like  "home,'* 
^^  right,"  "  wrong,"  and  so  on,  and  think  what  a  countless  number  of 
associated  memory-pictures  each  one  must  represent !  Words  are 
simply  convenient  abbreviations  which  render  more  easy  the  use  of  con- 
cepts in  idea-associations. 

We  distinguish  in  every  idea  four  cardinal  properties :  (1)  The  con- 
tents or  meaning;  (2)  distinctness;  (3)  associated  affects;  (4)  energy 
or  intensity. 

The  pathological  disturbances  of  ideas  may  be  studied  under  the 
headings  of  disorders  of  their  evolution,  durability,  concomitant  affects 
and  associations. 
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Defective  Evolution  of  Idecks. — The  number  of  concepts  stored  up 
in  the  brain  varies  enormously  under  normal  conditions  with  individuals 
and  races.  In  morbid  psychology  we  find  the  number  of  ideas  extremely 
small  among  congenital  defectives,  such  as  the  idiot,  the  imbecile,  and 
the  feeble-minded.  The  idiot  may  preserve  rudimentary  memory- 
pictures  of  the  simplest  things,  such  as  fipod  and  eating,  light,  dark- 
ness, clothing,  but  without  speech  associations ;  he  will  have  none  of 
other  persons  or  other  objects  about  him.  In  tlie  imbecile  the  concepts 
are  more  numerous  and  may  be  known  by  name  ;  he  recognizes  persons 
and  objects,  distinguishes  simple  colors  with  difiiculty,  may  have 
number  concepts  as  high  as  ten ;  he  has  a  few  concrete  ideas,  but,  as  a 
rule,  no  abstract  ideas.  The  feeble-minded  has  a  larger  number  of 
memory-pictures,  may  have  abstract  ideas,  recognizes  the  significance  of 
likeness  and  similarity,  and  may  use  the  words  Grod,  right,  wrong,  etc., 
but  in  reality  be  unable  to  tell  the  meaning  of  such  complex,  abstract 
conceptions.  It  is  necessary,  therefore,  to  avoid  concluding  that  the 
idea  is  present  because  the  word  is  spoken  by  such  a  patient,  for  it  is 
particularly  characteristic  of  the  congenitally  feeble-minded  to  be  apt 
with  words  while  deficient  in  grasp  of  their  meaning. 

Disorders  in  Durability  of  Memory-pictures. — The  forgetting  of 
a  memory-picture,  when  the  stimulus  and  sensation  producing  it  are  not 
repeated,  may  be  considered  to  be  due  to  its  gradual  erasure  by  the  in- 
fluence of  the  nutritive  processes  which  affect  the  cortical  ganglion-oells 
equally  with  all  the  elements  and  tissues  of  the  body.  This  physio- 
logical destruction  of  the  memory-picture  is  always  very  slow,  but  by 
pathological  processes  may  be  rendered  enormously  rapid.  The  de- 
struction may  be  diffiise  or  limited  to  one  sensory  sphere  (for  example, 
apraxia,  where  the  sensory  ideas  of  objects  are  lost,  though  the  sensory 
apparatus  may  be  intact ;  mind-blindness,  word-blindness,  mind-deaf- 
ness, word-deafness,  etc.).  But  these  limited  defects  of  memory-pictures 
are  due  to  focal  lesions  in  the  brain,  and  do  not  concern  the  alienist  so  much 
as  the  diffuse  destruction  of  ideas,  although  it  is  true  tliat  the  latter  may 
sometimes  be  a  sequel  to  a  circumscribed  lesion,  and,  on  the  other  hand, 
that  the  diffuse  disorder  may,  as  in  general  paralysis,  sometimes  affect 
one  region  more  than  another.  A  loss  of  concrete  ideas,  such  as  general 
concepts  of  relationsliip,  etc.,  whicli  are  represented  by  a  wide-spread 
association  network  in  the  whole  cortex,  can  only  be  caused  by  a  diffuse, 
far-reaching  disturbance.  We  see  examples  of  such  loss  in  the  acquired 
dementias  of  paresis,  epilepsy,  and  senility,  dementias  seeondarj''  to 
acute  psychoses,  and  dementias  due  to  toxic  agents.  It  is  natural  that 
the  lati'st  memory  acquisitions  should  be  lost  first,  and  the  older  mem- 
ories successively  later,  in  direct  proportions  to  their  age,  according  to 
a  certain  "  law  of  regression,''  as  Ribot  terms  it.  This  is  to  be  ex- 
plained by  the  want  of  |>ermanence  and  stability  in  the  newest  arrange- 
ment or  concatenation  of  protoplasmic  molecules  and  ganglion-cells. 
The  older  impressions  have  become  more  fixed  and  durable. 

Since  an  experience  leaves  behind  not  alone  a  single  memory-picture, 
but  a  whole  series  arranged  in  chronological  order,  we  may,  as  in  am- 
nesias, find  pathological  states  in  which  there  are  losses  of  such  series 
of  ideas  during  a  definite  period  of  time.     The  so-called  subconscious 
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or  unconscious  states  are  examples  of  this  phenomenon.  They  are 
observed  in  epilepsy,  intoxications,  hysteria,  narcolepsy,  hypnotism, 
somnambulism,  injuries  to  the  head,  and  in  transitory  insanity. 

Affective  Disorders. — Pleasurable  or  disagreeable  feelings  accom- 
pany ideas,  just  as  they  do  common  sensations ;  so  that  there  is  an  intel- 
lectual affective  tone  analogous  to  sensory  tone.  If  two  ideas  be  pre- 
sented simultaneously,  and  if  one  of  these  have  a  stronger  emotional 
quality  than  the  other,  the  tone  of  this  will  be  irradiated  to  the  other. 
Ziehen, in  describing  irradiation, gives  the  following  example:  "If  I  have 
met  with  an  accident  in  any  place,  afterward  not  only  is  the  memory  of 
the  injury  accompanied  by  an  unpleasant  feeling,  but  the  memory  of 
the  place  is  likewise  mingled  with  a  disagreeable  affect  Furthermore, 
when  I  again  see  the  spot  where  the  accident  occurred,  I  may  feel  again 
the  sensation  of  the  injury,  accompanied  by  its  unpleasant  sensory  tone.'' 
Here  the  memory-picture  arouses  the  sensory  tone  of  the  sensation  ex- 
perienced. This  is  termed  reflected  tone.  The  most  important  conse- 
quence of  the  laws  of  emotional  irradiation  and  reflection  is  that  if  in  a 
certain  period  of  time  one  or  several  sensations  and  ideas  have  a  strong 
and  similar  emotional  tone,  all  other  sensations  and  ideas  presented  to 
the  mind  during  the  same  period  of  time  w^ill  be  colored  by  the  tone  of 
the  former.  Such  irradiation  creates  our  moods,  which  are  hence  the 
abstract  or  summary  of  the  similar  emotional  tones  of  the  ideas  and 
sensations  experienced  within  any  definite  period  of  time. 

Moods  and  emotions  influence  strongly  the  flow  of  our  ideas,  and,  as 
a  consequence,  our  actions.  Depressed  moods  or  affects  inhibit,  while 
exalted  affects  increase  the  flow  of  ideas,  and  likewise  the  resultant 
actions.  Depressed  affects  are  more  durable  and  persistent  than  exalted 
affects.  The  latter  subside  rapidly.  The  more  complicated  ideas,  such 
as  justice,  honor,  law,  family,  patriotism,  etc.,  are  accompanied  by  a 
specific  affect  or  tone  which  we  designate  as  ethical  feeling.  Ethical 
feeling  is  the  result  of  numerous  irradiations,  which  the  single  idea 
acquires  from  all  of  the  ideas  associated  with  it ;  and  the  sum  of  the 
ethical  feelings  of  an  individual  gives  him  his  character  (Ziehen). 

In  morbid  psychology  we  classify  changes  in  the  affects  as  patho- 
logical depression,  exaltation,  irritability,  apathy,  and  mutability. 

Depretmon. — Depression  is  observed  in  many  forms  of  insanity, 
particularly  as  a  prodrome,  but  is  characteristic  of  the  melancholy  types. 
It  is  a  very  common  prodrome  of  acute  mania,  and  a  long  period  of 
morbid  depression  is  frequently  noted  as  an  antecedent  in  general 
paresis.  It  is  observ^ed  in  neurasthenia,  in  hypochondriasis,  and  not 
seldom  as  an  interlude  in  any  psychosis.  It  is  the  cardinal  symptom 
of  melancholia.  Depression  is  a  normal  consequence  or  accompaniment 
of  sorrowful  or  dreadful  hallucinations  and  ideas,  and  is,  under  such 
conditions,  termed  secondary.  It  is  primary  depression  with  which  we 
are  more  concerned  in  insanity — a  depression  not  at  all  or  but  slightly 
motived  by  such  hallucinations  and  ideas  as  we  have  just  described, 
but  a  mood  which  takes  possession  of  the  mind  of  the  patient  and  gives 
its  own  original  color  to  every  thought  arising  in  his  mind  and  to  every 
external  object  presented  to  his  consciousness.  Past,  present,  and 
future  are  alike  under  the  shadow  of  this  mood.     When  mild  in  degreei. 
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the  patient  feels  only  an  inexplicable  sadness — a  certain  restlessness  or 
state  of  worry ;  but  when  extreme,  this  general  mood  of  sadness  be- 
comes a  condition  of  pathological  anxiety — a  mixed  feeling  of  grief  and 
dread,  often  accompanied  by  a  feeling  of  suffocation  or  pain  about  the 
heart,  and,  therefore,  frequently  designated  as  '*  precordial  anxiety  "  or 
"  precordial  fright."  When  primary  depression  is  present,  the  patient 
feels  the  change  in  his  mental  condition,  observes  that  he  no  longer  is 
cheered  by  the  usual  pleasant  events  of  his  daily  life,  that  these  rather 
intensify  his  misery.  The  affection  and  sympathy  of  his  friends  and 
family  either  awaken  no  response  in  his  own  breast  when  he  tends  to 
believe  that  he  has  lost  all  natural  feeling,  or  they  may  awaken  sus- 
picion, dislike,  and  distrust.  The  inhibition  of  the  flow  of  thought 
restricts  his  ideas  to  himself  and  to  the  somber  contents  of  his  mind. 
He  is  not  easily  distracted  from  such  contemplation,  and  answers  ques- 
tions, if  at  all,  very  slowly  and  with  great  difficulty.  Nearly  all  cases 
with  morbid  depression  complain  of  disorders  of  visceral  sensibility, 
from  a  slight  sense  of  constriction  at  the  throat  to  precordial  distress, 
from  a  general  feeling  of  illness  and  uneasiness  to  a  feeling  of  extreme 
and  general  restlessness.  No  doubt  depression  influences  often  the 
entire  musculature  of  the  body,  so  that  the  patient  wrings  his  hands, 
picks  his  fingers  or  head,  walks  up  and  down,  is  extremely  agitated, 
goes  into  a  condition  of  catalepsy  or  catatonia,  or,  on  the  other  hand, 
remains  absolutely  immobile  and  requires  the  service  of  others  for  every 
movement  The  muscles  of  the  peripheral  arteries  contract  and  in- 
crease the  frequency  of  the  hearPs  action.  The  constriction  of  the 
throat  is  probably  an  actual  contraction  of  the  esophageal  muscles. 
Precordial  anxiety  is  most  likely  due  to  vasomotor  disturbance  in  the 
vessels  of  tlie  heart.  The  constipation  so  frequent  in  depressed  con- 
ditions depends  doubtless  upon  retardation  of  peristalsis.  Thus  we 
observe  in  one  case  motor  inhibition,  in  anotlier  motor  excitement,  and 
in  some  alternations  between  the  two. 

In  seeking  to  explain  the  mood  of  sadness  and  uneasiness  which  he 
feels,  the  patient  tends  to  develop  delusions.  He  invokes  the  first  ideas 
which  would  naturally  come  to  him  under  such  circumstances.  He 
seeks  in  his  past  life  for  some  sin,  the  commission  of  which  may  have 
brought  this  punishment.  He  magnifies  some  trivial  error  in  his  youth 
into  an  unpardonable  sin.  Or  he  comes  to  think  that  poverty  stares 
him  in  the  face,  or  that  he*  can  never  recover  from  an  incurable  illness 
which  has  taken  }K)ssession  of  him.  Occasionally,  a  persecutory  delusion 
is  evolved  from  a  primary  depression. 

Exaltation, — Exaltation  is  occasionally  noteil  as  an  intercurrent 
symptom  in  any  psychosis.  It  sometimes  alternates  with  depression, 
forming  a  constant  cycle,  as  in  circular  insanity,  and  sometimes  it  pre- 
sents itself  during  convalescence  from  melancholia  as  a  reactive  phe- 
nomenon. In  the  majority  of  cases  of  general  paresis  a  period  of 
exaltation  develops.  In  maniacal  states,  however,  it  is  observed  as  a 
cardinal  symptom.  As  with  depression,  we  distinguish  a  secondary 
exaltation  consequent  upon  agreeable  hallucinations  and  ideas,  and  a 
primary  or  unmotived  exaltation.  In  exalted  moods  the  somesthetic 
sensations  are  pleasurable  and  give  rise  to  feelings  of  perfect  health, 
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strength,  and  vitality.  The  stream  of  ideas  is  hastened,  and  as  a 
result  the  patient  becomes,  according  to  the  degree  of  exaltation,  talka- 
tive and  garrulous,  or  exhibits  a  veritable  logorrhea, — a  constant,  rapid 
flow  of  words, — which  may  often  assume  a  rhyming,  singing,  or  orator- 
ical character,  with  marked  incoherence.  The  rapid  stream  of  presen- 
tations is  paralleled  in  the  motor  sphere  by  increased  muscular  activity, 
varying  from  busy  occupation  with  nothing  to  gesticulating,  grimacing, 
and  dancing,  and  to  the  wildest  and  most  violent  motor  excitement. 

Primary  exaltation  frequently  gives  rise  to  delusions  of  a  grandiose 
character,  though  these  are  unstable  and  fleeting,  corresponding  to  the 
rapidity  of  change  in  the  contents  of  consciousness.  But  the  feeling 
of  well-being  and  of  egotism  which  makes  up  the  fundamental  mood 
of  the  exalted  patient  leads  him  to  be  extremely  im^mtient  of  any 
restraint  of  his  activities ;  and,  in  consequence  of  this,  the  reactive  feel- 
ing of  aggressive  anger  and  fury  is  easily  aroused,  leading  to  acts  of 
violence  and  destruction. 

Ii-ritabUity. — Irritability  is  a  condition  which  has  to  do  chiefly  with 
the  affects  of  anger  and  rage.  While  observed  in  association  with 
exaltation,  as  just  noted,  and  among  the  prodromata  of  various  insani- 
ties, it  is  particularly  characteristic  as  a  primary  emotional  state  of 
congenital  and  acquired  mental  weakness,  neurasthenic  insanity,  and  the 
epileptic  psychoses.  In  the  latter  it  not  infrequently  becomes  a  true 
furor  epUeptieus.  Irritability  is  occasionally  noted  in  the  convalescence 
from  acute  insanities,  sometimes  conjoined  with  a  peculiar  tearfulness, 
a  lacrj'mose  irritability.  While  most  of  the  affects  of  both  depres- 
sion and  exaltation  are  concerned  with  the  ego,  the  affect  of  anger 
differs  markedly  from  these  in  that  it  has  to  do  witji  persons  or  objects 
outside  of  one's  self.  At  the  same  time  anger  is  a  depressed  emotion, 
but  with  certain  peculiarities.  In  its  influence  upon  the  flow  of  ideas 
and  upon  action  it  first  retards  or  inhibits,  but  finally,  by  an  accumula- 
tion of  stimuli,  induces  a  sudden  motor  explosion,  which  may  vary  from 
simple  aggressiveness  to  the  most  uncontrollable  fury.  Abbreviation 
of  the  usual  play  of  motives  is  characteristic  of  the  motor  explosions 
of  anger  and  fury.  The  sensory  stimulus  is  carried  directly  into  the 
motor  areas,  without  the  intervention  of  ideas  or  inhibitions,  which 
accounts  for  the  frequent  occurrence  of  outbreaks  of  violence  and 
destructiveness,  followed  by  complete  or  partial  amnesia  as  to  the  acts 
perpetrated. 

Diminution  or  cessation  of  sensory  and  intellectual  emotional  tone 
gives  rise  to  the  condition  known  as  partial  or  general  apathy,  A 
general  apathy  is  frequently  observed  in  neurasthenic  insanity  and  in 
stuporous  states,  but  it  is  more  common  in  certain  cases  of  melancholia. 
Such  patients  will  complain,  paradoxically  as  it  may  seem,  of  a  painful 
feeling  of  having  lost  all  feeling.  They  say  that  they  feel  no  affection 
for  their  children,  no  hope  of  getting  well,  no  pleasure  in  anything,  no 
grief  at  the  loss  of  friends,  that  their  hearts  are  turned  to  stone. 
Sometimes  ordinary  sensory  feeling  seems  absent  also,  and  they  say 
they  can  feel  neither  heat  nor  cold,  nor  the  pain  of  a  cut  or  injury. 
One  must  distinguish  between  an  apparent  apathy  and  a  want  of  atten- 
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tion  consequent  upon  self-centering  of  the  thoughts  on  strong  delusions 
and  hallucinations. 

Partial  apathy  or  limited  defects  of  the  emotions,  as  well  as  of 
special  and  ordinary  sensation,  are  frequently  encountered  in  various 
grades  of  congenital  idiocy  and  acquired  mental  weakness.  Defects  of 
the  higher  forms  of  intellectual  sensory  tone,  the  ethical  feelings,  which 
we  meet  with  in  some  of  these  cases,  constitute  the  so-called  moral  in- 
sanity. 

In  certain  psychoses  a  general  apathy  may  be  so  great  and  the  hori- 
zon of  intellectual  processes  so  narrowed  that  the  condition  amounts  to 
a  pseudodementia  (Magnan),  though  there  is  tndy  no  actual  defect  of 
intelligence,  the  mental  functions  being  merely  temporarily  inhibited  or 
suspended. 

A  peculiar  mutability  or  lability  of  affects  is  not  an  infrequent  phe- 
nomenon in  insanity.  Laughing  and  crying  at  the  same  time  is  not  a 
rarity  in  persons  who  are  not  insane,  being  the  result  of  the  com- 
mingling of  pleasant  and  distressing  ideas  present  at  the  same  moment 
in  consciousness.  The  emotional  pendulum  swings  quickly  from  one 
extreme  to  the  other.  Such  disequilibration  is  particularly  character- 
istic of  hysteria,  and  is  notable  in  the  hysterical  psychoses.  But  irri- 
tability and  rapid  alternation  of  cheerful  and  pathetic  affects  are  also 
encountered  in  the  most  various  psychoses.  The  chronic  melancholiac 
with  his  sad  face  and  automatically  repeating  his  set  phrase,  "  I  am 
going  to  be  killed,"  may  laugh  out  suddenly  at  a  funny  incident  and 
immediately  relapse  into  his  habitual  mental  attitude.  In  the  same 
manner  the  paranoiac  may  forget  momentarily  his  persecutory  delusion. 
In  general  paresis  this  swinging  from  one  emotion  to  the  other  in  the 
most  rapid  manner  is  extremely  characteristic.  Mutability  of  affects  is 
indeed  most  common  in  combination  with  conditions  of  intellectual  de- 
fect or  mental  weakness. 


DISORDERS  OF  THE  IDEA-ASSOCIATIONS. 

An  idea-association  is  a  psychological  series,  beginning  with  a  stim- 
ulus and  ending  with  a  movement,  between  which  may  be  one  or  two 
or  more  memory-pictures,  some  coming  into  consciousness,  others  re- 
maining latent,  but  all  associated  by  the  nerve-fibers  running  between 
the  ganglion-cells  of  the  cortex  in  which  are  dejwsited  the  sensory 
impressions.  The  selection  and  serial  course  of  ideas  in  the  stream  of 
thought  are  determined  by  fixed  laws.  One  of  these  is  the  law  of  simi- 
larity-association— i,  r.,  a  sensation  indnees  an  idea  (seeing  a  flower  gives 
the  idea  of  a  flower)  and  another  latent  idea  is  aroused  by  this  (a  rose) 
because  the  second  memory-picture  has  marked  similarity  to  the  first 
idea — the  rose  is  remembered  or  recognized.  Every  recognition  contains 
a  judgment,  since  a  new  sensation  is  seen  to  be  like  a  former  sensation. 

Another  law  is  that  of  simultaneity  of  reception — ?.  e.,  memory-pic- 
tures are  associated  when  their  sensory  stimuli  have  been  received  at  the 
same  time.  For  example,  the  sight  of  a  friend  recalls  the  city,  the 
street,  the  house  where  one  first  saw  him,  and  many  others  in  a  highly 
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complex  series  of  associations.  Not  all  of  these,  however,  will  arise  at 
sight  of  him.  Periiaps  it  may  be  one  or  two,  perhaps  others ;  so  that 
another  factor  arises — viz.,  the  degree  of  associative  relationship.  Still 
another  factor  is  the  feeling  (the  intellectual  sensory  tone,  the  affect) 
combined  with  each  of  the  memory-pictures.  Those  memorj'^-pictures 
will  rise  soonest  into  consciousness  which  are  combined  with  the  live- 
liest emotions,  agreeable  or  disagreeable,  pleasant  or  painful.  Ideas 
with  strong  affects  have  a  greater  chance  in  the  conflict  of  ideas  to  rise 
up  from  their  latency  into  consciousness.  Still  another  feature  of  this 
scheme  is  that  the  latent  ideas  with  their  numerous  associations  influ- 
ence one  another  reciprocally,  some  to  excite  and  some  to  suppress  or 
inhibit.  While  simpler  ideas  are  arranged  in  a  sort  of  serial  association 
one  after  the  other,  on  a  higher  plane  the  successive  memory-pictures 
are  bound  together  into  judgments  and  conclusions.  Ziehen  cites  the 
example  of  the  simple  judgment,  "  The  rose  is  beautiful,"  in  which  we 
have  not  these  ideas  discreetly  ranged  one  after  the  other,  but  the  ideas 
"  rose,"  "  is,"  and  "  beautiful "  stand  in  a  thorough  relation  to  one 
another.  This  form  of  idea-association  is  designated  as  a  judgment-asso- 
ciation. 

The  normal  stream  of  ideas,  or  idea-association,  has  a  definite  swift- 
ness which  varies  in  different  individuals  and  in  the  same  individual  at 
different  times.  In  psychopathology  we  learn  that  agreeable  or  pleasant 
affects  hasten  and  disagreeable  or  unpleasant  affects  retard  the  flow  of 
thoughts. 

The  pathological  disorders  of  the  idea-association  are  to  be  classified 
as  follows : 

1.  Disorders  of  memory. 

2.  Disorders  of  attention. 

3.  Accelerated  flow  of  ideas. 

4.  Diminished  flow  of  ideas. 

5.  Disturbance  of  the  connections  between  the  ideas  of  the  idea- 
association  (incoherence). 

6.  Falsification  of  the  judgment-associations  (delusions  and  impera- 
tive ideas). 

7.  Defective  judgment-associations  (weakness  of  judgment). 
Disorders  of  Memory. — Recollection  according  to  the  principle  of 

similarity-association  is  the  calling  up  (by  a  sensation)  of  a  memory- 
picture  of  earlier,  similar,  or  identical  sensations. 

Recollection  is  disordered  or  destroyed  by  loss  of  the  necessary 
memory-pictures,  by  any  general  marked  retardation  of  cortical  associa- 
tions, and  bv  dissociation  of  the  idea-association. 

Dissociation  is  equivalent  to  incoherence,  and  when  a  general  inco- 
herence exists,  disorder  of  recollection  is  the  rule.  The  patient  then 
confounds  persons  and  objects,  and  often  loses  the  ideas  of  place  and 
time  (a  condition  for  which  disorientation  is  the  best  name).  The 
peculiar  paramnesia  observed  in  alcoholic  psychoses,  especially  in  the 
delirium  accompanying  alcoholic  neuritis,  is  a  striking  example  of  this 
loss  of  orientation.  The  mistaking  or  confounding  of  persons  and 
things  depends  upon  illusions,  delusions,  incoherence  of  ideas,  lack  of 
distinctness  of  the  requisite  memory-pictures,  or,  finally,  upon  voluntary 
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caprices  of  the  patient.  In  alcoholic  paranoia  and  epileptic  insanities, 
and  sometimes  in  other  psychoses,  we  encounter  the  so-called  ^*  halluci- 
nations of  memory" — a  bad  term  for  the  phenomenon  experienced  some- 
times by  normal  individuals,  of  having  seen  this  or  that  thing,  or  of 
having  been  in  the  same  place  before,  although  in  fact  the  object  and 
place  are  absolutely  new. 

From  the  practical  standpoint  it  is  wise  to  investigate  two  conditions 
in  relation  to  memory:  first,  the  memory-store,  made  up  of  all  past  ex- 
pi^rience;  and,  secondly,  the  patient's  power  of  adding  new  experiences  to 
this  memory-store  (power  of  retention,  merkfdhigkeit).  Amnesia  is  a 
defect  in  the  memory-store,  often  sharply  circumscribed  as  to  time- 
relations  by  some  trauma,  accident,  emotional  shock,  or  fit  (a  classic 
symptom,  for  instance,  in  epilepsy).  Amnesia  may  be  total  or  partial. 
The  so-called  ** summary  remembrance''  is  a  kind  of  amnesia  in  which 
there  are  defects  here  and  there  in  the  memory-store  clustered  about 
some  critical  period,  some  of  the  experiences  being  intact  and  others 
destroyed.  When  the  amnesia  extends  not  only  over  some  critical  period 
(such  as  the  time  of  an  accident,  fit,  trauma,  fright,  etc.),  but  backward  far 
beyond  the  period  in  question,  for  days,  months,  or  years,  it  is  called  retro- 
grade or  retroactive  amnesia. 

Disorders  of  Attention. — ^Condillac  stated  that  if  amid  a  multi- 
tude of  sensations  there  is  one  which  predominates  by  its  intensity,  it 
is  thereby  transformed  into  attention.  Ribot  ^  regards  spontaneous 
attention  as  always  caused  by  emotional  states.  The  writer  believes, 
with  Ziehen,  that  attention  is  never  voluntary,  but  always  spontaneous ; 
that  it  is  the  awakening  of  one  idea  from  the  impressions  of  the  in- 
numerable sensations  impinging  on  our  sensory  surfaces.  Such  atten- 
tion depends  upon  several  factors.  One  is  intensity.  Another  is  cor- 
respondence of  the  received  sensation  with  some  latent  memory-picture. 
A  third  factor  is  the  affective  quality  or  sensory  tone  of  the  sensation. 
A  fourth  factor  is  the  combination  of  latent  ideius. 

The  disorders  of  attention  are  morbid  diminution  and  morbid  in- 
crease. The  former  is  extn^me  in  idiots,  and  noteworthy  in  patients 
dominated  by  strong  hallueinations  or  over|X)werintT^  delusions.  By 
pathological  increase  of  attention  is  meant  the  crowding  of  numerous 
sensations  and  ideas  into  consciousness,  such  as  is  observed,  for  instance, 
in  maniacal  states. 

Accelerated  Flow  of  Ideas. — In  the  highest  degree  of  pathological 

increase  in  tlie  stream  of  thought  we  observe  not  only  a  nipid  conciite- 
nation  of  tlie  associated  ideas,  but  their  swift  transfer  to  the  cortical 
motor  areas,  so  tliat  gesticulation,  logorriiea,  and  motor  agitation  become 
strikingly  prominent.  It  is  an  ideomotor  excitement.  It  may  be  so 
severe  as  to  present  a  secondary  incoherence.  In  mcMlenite  degrees  of 
acceleration  the  words  s|x>ken  by  the  patient  may,  i)y  tiieir  sound,  arouse 
associations,  so  tiiat  we  observe  in  the  speecii  of  tlie  patient  a  tendency 
to  rhyming  assonances  and  verbigeration.  The  almost  constant  com- 
bination of  augmented  flow  of  thought  with  an  exalted  and  cheerful 
mocxl  is  interesting  and,  at  the  same  time,  difficult  to  explain.  Some 
believe  that  the  exaltation  is  due  to  the  patient's  feeling  of  great  facility 

1  ''Tlie  Psychology-  of  Att('ntion." 
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and  fecundity  of  thought.  Others,  again,  consider  the  exaltation  as  the 
primary  phenomenon,  and  that,  as  in  normal  individuals,  the  exal- 
tation induces  the  free  play  of  ideas.  But  it  is  probable  that  the  cheer- 
ful mood  and  accelerated  flight  of  ideas  are  simultaneous  manifestations 
of  the  morbid  process. 

Diminished  Flow  of  Ideas. — In  this  symptom  we  have  features 
quite  opposite  to  those  manifested  in  ideomotor  excitement.  In  the 
place  of  increased  we  have  diminished  attention  to  the  sensory  stimulus, 
and  retarded  transfer  of  the  awakened  idea-associations  to  the  motor 
areas  (motor  inhibition).  In  any  noteworthy  inhibition  of  the  flow  of 
thought  we  observe  also  difficult  and  retarded  recollection  and  more  or 
less  complete  cessation  of  all  voluntary  movement.  Speech  becomes 
slow,  the  patient  seeking  laboriously  for  words,  and  these  are  simply 
whispered,  not  spoken  aloud.  In  severe  degrees  only  slight  move- 
ments of  the  lips  are  made,  or  complete  mutism  is  presented.  Some- 
times a  word  or  phrase  will  be  repeated  monotonously  over  and  over ;  a 
single  motion  of  the  arm  or  body  may  be  reiterated  for  hours  (stereotyped 
movements).  The  general  musculature  of  the  body  may  be  completely 
relaxed  and  flaccid  (motor-inhibition  with  resolution)  or  in  a  state  of 
tension  (catatonic  inhibition),  or  in  the  condition  known  as  fiexibilUas 
cerea.  The  condition  designated  as  stupor  comprises  three  cardinal 
symptoms — viz.,  diminished  attention,  thought-inhibition,  and  motor- 
inhibition.  Stupor  may  be  primary  or  secondary.  When  secondary,  it 
is  ordinarily  induced  by  hallucinations  of  ecstatic,  dreadful,  or  impera- 
tive nature.  Stupor  from  ecstatic  hallucinations  is  frequent  in  hysteria 
and  epilepsy,  and  from  dreadful  hallucinations  in  melancholia  (catatonic 
syndrome).     Primary  stuiK)r  is  another  name  for  primary  dementia. 

Depression  with  thought-inhibition  is  common,  and  among  the  de- 
pressed affects  associated  with  it  we  observe  most  frequently  anxiety. 
According  to  the  motor  symptoms  prominent  in  such  cases,  such  as 
flaccidity  (or  resolution),  catatonic  rigidity,  and  restlessness,  we  dis- 
tinguish three  types — viz.,  melancholia  |xissiva,  melancholia  attonita, 
and  melancholia  agitata.  The  usual  motor  inliibition  is  concealed  in 
melancholia  agitata  by  the  expression  movements  of  anguish,  such  as 
wringing  the  hands  ;  picking  the  fingers,  fac*e,  or  scalp  ;  restless  moving 
to  and  fro,  anteroix)sterior  or  lateral  oscillations  of  the  body,  and  the 
like. 

In  the  diagnosis  of  thought-inhibition  we  must  be  careful  to  distin- 
guisli,  in  the  first  place,  actual  defects  of  intelligence  or  conditions  of 
dementia.  Then  we  must  distinguish  the  primary  form  without  affects 
and  with  affects,  and  the  form  secondary  to  hallucinations  and  delusions. 
Some  of  tlie  diagnostic  criteria  are  : 

Dementia  and  idiocy  are  stationary  or  progressive  conditions,  while, 
on  the  other  hand,  in  thought-inhibition  there  are  transitory  variations — 
intervals  of  diminished  inhibition. 

Thought-inhibition  is  almost  always  combined  with  motor-inhibition, 
while  this  latter  symptom  is  not  observed  in  defects  of  intelligence. 

The  judgment-associations  in  defective  intelligence  are  also  defective, 
and  wrong  answers  are  often  given  tp  questions.    This  is  not  true  of 
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states  of  thought-inhibition,  where  correct  answers  are  generally  made, 
if  made  at  all. 

Incoherence. — Incoherence  is  a  dissociation  of  serially  related 
ideas.  Such  dissociation  may  involve  also  the  sensations  which  arouse 
a  series  of  ideas  and  the  motor  sequence  of  a  series  of  ideas.  In  a 
complete  general  incoherence,  then,  the  patient  recognizes  neither  per- 
sons nor  objects,  calls  everything  by  its  wrong  name  (pseudoparaphasia), 
uses  everything  wrongly  (pseudo-apraxia),  answers  questions  with  abso- 
lute irrelevancy,  and  shows  even  incoordination  and  pseudo-ataxia  in 
his  movements.  When  the  incoherence  is  marked  in  the  sensory  percep- 
tions, we  speak  of  lack  of  orientation  ;  it  was  formerly  termed  a  disorder 
of  self-consciousness.  When  the  motor  inco5rdi nation  is  extreme,  it 
may  amount  to  veritable  jactitation  and  pseudochorea.  Incoherence  is 
most  remarkable,  however,  in  the  speech,  writing,  and  mimetic  expres- 
sion of  the  patient.  The  gestures  and  facial  movements  have  no  rela- 
tion to  the  contents  of  consciousness ;  laughter  may  accompany  dreadful 
hallucinations  and  a  tearful  countenance  some  jocose  idea.  As  regards 
speech,  if  the  incoherence  is  of  mild  degree,  only  the  sentences  are 
misplaced ;  if  of  severe  degree,  the  very  words  in  the  sentence  are 
jumbled  together,  and  we  observe  the  phenomenon  of  verbigeration 
and  the  manufacture  of  new  words.  The  handwriting  of  the  patient 
may  present  the  same  incoherence  as  the  speech.  The  term  confusional 
insanity  has  been  used  to  describe  the  form  in  wliich  the  symptoms  are 
want  of  orientation,  incoherence  of  ideas,  and  motor  incoherence.  In- 
coherence may  be  primary  or  secondary,  generally  the  latter.  As  a 
primary  phenomenon,  it  is  the  cardinal  symptom  of  the  incoherent  form 
of  paranoia.  Secondary  incoherence  is  due  to  extreme  rapidity  of  the 
stream  of  ideas,  to  accumulation  of  rapidly  changing  delusions  and  hal- 
lucinations, to  strong  depressing  affects,  and  finally  to  actual  defect  of 
intelligence.  It  is  often  difficult  to  distinguish  primary  from  secondary 
incolierence,  and  far  from  easy  to  differentiate  tiie  causes  of  the  latter. 

Delusions  and  Imperative  Ideas. — Ideas  are  associated  with  judg- 
ments as  to  similarity,  simultaneity,  properties  of  objects,  etc.,  and  such 
judgment  may  be  correct  or  erroneous  in  normal  individuals,  according 
to  the  weakness  or  strength  of  judgment,  and  accortling  to  the  degree 
of  correspondence  between  the  sensory  perceptions  and  the  objects  or 
events  of  the  external  world.  The  normal  mind,  liowever,  generally 
corrects  its  errors  of  judgment  by  repeated  experience  and  better  edu- 
cation— a  ])hysiological  process.  The  pathological  errors  of  judgment 
are  tiie  delusions  of  the  insane.  These  delusions  are  usually  judgments 
founded  upon  incorrect  sensory  impressions,  such  as  illusions  and  hallu- 
cinations. Tliev  are  rarely  corrected  by  experience,  as  is  the  case  with 
physiological  error.  But  there  are  many  cases  in  which  a  definite 
boundary-line  can  not  be  drawn  between  the  delusions  of  the  sane  and 
those  of  the  insane,  as,  for  instance,  in  the  delusions  of  the  superstitious 
and  of  spiritualists. 

The  delusion  is  the  most  frequent  form  of  pathological  error  of 
judgment,  but  the  im|)erative  idea  is  also  a  pathological  error  of  judg- 
ment, though  less  commonly  met  with.  Delusions  are  seldom  influenced 
by,  or,  in  fact,  associate<l  with,  attempts  at  correction  by  the  judgment ; 
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whereas  imperative  ideas  are  usually  recognized  as  morbid  by  the  patient, 
but  force  themselves  into  consciousness  despite  the  efforts  of  the  judg- 
ment to  dislodge  them. 

A  delusion  may  arise  in  the  mind  as  a  primary  idea  without  an 
incorrect  sensory  basis,  in  the  same  way  as  an  imperative  idea.  It  may 
be  a  logical  deduction  from  other  delusions,  or,  as  already  stated,  be  the 
product  of  illusions  or  hallucinations.  It  may  be  the  result  of  a  dream 
carried  over  by  weakened  judgment  into  the  waking  life.  It  may 
develop,  as  in  melancholia  or  mania,  from  the  attempts  of  a  patient  to 
explain  the  origin  of  his  depression  or  exaltation.  Thus,  the  melan- 
choliac  believes  that  his  suffering  must  be  due  to  his  bad  conscience,  to 
some  sin  that  he  has  committed,  to  some  serious  disease  of  his  viscera, 
and  the  like.  The  patient  with  exaltation  of  his  emotional  life  develops 
expansive  ideas  as  to  his  strength,  beauty,  intellect,  wealth,  position,  and 
so  on.  The  character  of  delusions  developed  in  the  insane  is  as  multi- 
form as  are  the  ideas  in  the  mind  of  man. 

Depressive  delusions  are  almost  always  connected  with  the  idea  of 
having  committed  a  sin,  of  having  some  disease  (hypochondriasis),  of 
having  lost  all  property,  or  of  persecution.  Contrasted  or  antagonistic 
delusions  of  grandeur  are  sometimes  observed  at  the  same  time  in  con- 
nection with  depressive  delusions.  Thus,  one  patient,  w^hile  weeping  and 
wringing  her  hands,  told  me  she  was  the  queen  of  the  world,  but  was 
unable  to  do  her  duty  because  she  did  not  know  all  languages.  Ziehen 
tells  of  a  patient  who  said,  "  I  was  the  Holy  Ghost.  Had  I  used  my 
omnipotence,  w^e  would  all  be  happy  now.  But  I  am  cursed.  I  have 
killed  the  Holy  Ghost.  The  whole  world  is  in  misery  and  dread 
through  me."  Hypochondriacal  delusions  generally  arise  from  disorders 
of  common  or  organic  sensibility,  cenesthetic  sensory  impressions, 
though  they  also  develop  from  attempts  at  explanation  of  a  depressed 
mood  and  from  hallucinations.  The  patient  is  certain  he  has  cancer, 
consumption,  syphilis,  brain-softening  ;  that  he  is  impotent ;  that  his 
alimentary  canal  is  closed  up  ;  that  his  brain  has  been  removed  ;  that  his 
viscera  and  tissues  have  been  metamorphosed  into  stone,  glass,  wood, 
and  the  like.  A  peculiar  form  of  hypochondriacal  delusion  is  the  so- 
called  micromania  not  infrequently  observed  in  depressed  periods  of 
general  paresis.  Patients  with  micromania  assert  that  whole  viscera 
have  been  removed  from  their  bodies,  that  their  blood  is  all  gone,  and 
that  they  have  been  reduced  in  size.  Thus,  one  patient  told  me  she  was 
so  small  she  could  be  put  into  a  pill-box.  Another  said  his  intestines 
were  absolutely  closed  up  and  he  should  have  to  be  cut  open  to  have 
the  obstacles  removed.  The  delusion  of  pregnancy  arises  from  perver- 
sion of  abdominal  sensory  impressions. 

The  delusion  of  persecution  differs  from  the  other  depressive  de- 
lusions in  that  it  has  to  do  with  the  enmity  of  other  persons  in  the 
environment,  whereas  these  are  concerned  altogether  with  the  ^o  of  the 
patient,  his  own  conscience,  his  own  mind,  his  own  body.  The  delusion 
of  persecution  is  important  to  the  general  practitioner,  because  it  is  very 
common,  because  it  is  met  with  so  oflen  outside  of  institutions,  because 
it  not  infrequently  leads  to  assaults  and  murder,  and  because  its  signifi- 
cance in  prognosis  varies  with  the  species  of  mental  disorder  in  which  it 
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is  encountered.  It  is  observed,  for  instance,  in  toxic  insanities  which 
are  curable;  in  melancholia,  in  which  cure  is  difficult;  and  in  paranoia, 
which  is  incurable.  The  most  common  origin  of  the  delusion  of  perse- 
cution is  from  hallucinations.  The  patient  hears  mocking  or  threaten- 
ing voices,  he  tastes  poisons  in  his  food,  he  sees  lowering  looks  and 
menacing  gestures,  he  feels  singular  sensations  in  his  body  which  must 
be  due  to  irritant  poisons  thrown  upon  him  or  to  electricity,  or  he  smells 
noxious  gases.  The  delusion  of  persecution  may  grow  out  of  a  series 
of  hypochondriacal  delusions,  in  the  attempt  of  the  patient  to  explain 
the  origin  of  his  miseries.  It  may  arise  also  froni  the  delusion  of 
having  committed  a  sin  or  crime,  the  patient  imagining  that  every  one 
hates  him  and  follows  him  to  punish  him.  Sometimes  these  persecutory 
delusions  are  referred  to  the  influence  of  unseen  agencies — hypnotism, 
telepathy,  electricity,  magnetism.  Sometimes  they  have  to  do  with  the 
property  or  social  position  of  the  patient ;  he  believes  his  belongings  are 
being  stolen,  or  his  character  maligned.  Sometimes  erotic  ideas  are 
bound  up  with  persecutory  ideas ;  a  woman  believes  herself  secretly 
cohabited  with  at  night,  or  even  by  day,  through  occult  means ;  a  man 
thinks  he  is  made  impotent,  that  his  seminal  fluid  is  being  drawn  off. 
Obviously,  these  latter  ideas  often  rest  upon  perverted  sensory  impres- 
sions received  from  the  sexual  organs.  In  seeking  to  discover  the 
origin  of  the  persecution,  the  patient  often  at  first  settles  upon  some  one 
definite  individual,  but  later,  when  he  finds  the  methods  of  persecution 
innumerable  and  that  his  enemies  follow  him  wherever  he  goes,  he  can 
not  believe  that  any  one  person  could  do  so  much  ;  he  reaches  the  con- 
clusion that  it  must  be  a  wide-spread  conspiracy,  such  as  could  be  carried 
out  only  by  some  large  affiliation  of  persons,  such  as  societies  of  Free- 
masons, anarchists,  Jesuits,  lawyers,  and  police.  The  delusion  of  per- 
secution occasionally  develops  from  a  delusion  of  grandeur ;  the  patient 
believes  he  is  persecutwl  l>ecause  of  his  wealth  or  exalted  position. 
More  oft^n,  however,  the  contmry  is  the  case,  the  patient  coming  to 
believe  himself  some  extraordinary  j^ersonagc  because  of  the  persecu- 
tions to  which  he  is  subjected. 

Another  interesting  form  of  depressed  delusion  is  that  of  negation 
(d^llre  dc  negation  generalise),  wliicii  has  its  ori^i^in  usually  from  an  idea 
of  having  sinned.  The  patient  thinks  he  must  be  the  devil  himself,  his 
sin  is  so  great ;  consequently  he  can  never  die,  he  must  suffer  forever ; 
then,  with  the  ^rowinj;  idea  of  the  enormity  of  liis  sin,  he  comes  to 
believe  that  God  and  mankind  and  the  world  exist  no  more. 

Delusions  of  grandeur  vary  from  simple,  expansive  ideas  of  the 
patient's  iniportance,  prerogatives,  and  |X)wers,  to  delusions  of  being 
inventors,  geniuses,  prophets,  reformers,  titled  and  royal  personages,  and 
even  Christ,  God,  and  the  mother  of  God.  Besides  his  own  person- 
ality, Ills  environment  maybe  vested  with  grandiose  qnalities — his  room 
a  fwilace,  iiis  straw  hat  a  crown,  pebbles  diamonds,  his  ehildrtni  prin- 
cesses, and  so  on.  A  peculiarity  of  the  ideas  of  grandeur  observed  in 
general  paresis,  which  is  quite  pathognomonic,  is  their  enormity  or, 
rather,  monstrosity.  It  is  not  enough  to  be  wealthy,  but  sextillions  of 
planets  can  not  hold  the  gold  and  jewels.  It  is  not  sufficient  to  have  a 
dozen  children,  but  billions  of  children  are  given  birth  to  nightly  by  his 
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innumerable  wives.  He  will  make  a  new  Niagara,  by  bringing  the 
Pacific  Ocean  over  the  Andes.  Should  sexual  ideas  prevail,  he  may 
say  that  his  penis  is  a  mile  long,  and  his  testicles  are  huge  diamonds. 
He  will  move  the  asylum  across  the  United  States  on  a  road  of  solid 
gold.  Such  enormities  betoken  great  weakening  of  the  intellect  and 
judgment. 

Primary  delusions  conduce  more  to  fixity  than  delusions  secondary 
to  hallucinations.  The  latter,  depending  as  they  do  upon  the  stability 
or  instability  of  the  morbid  sensory  impressions,  change  with  these. 
When  delusions  become  fixed,  they  tend  to  crystallize  or  become  sys- 
tematized. Systematization  consists  of  combining  with  the  fixed  idea 
complementary  delusions  in  a  more  or  less  logical  order  or  of  the  fan- 
tastic elaboration  of  the  original  delusion.  The  degree  of  organization 
and  perfection  of  the  delusional  structure  will  depend  upon  fancy, 
logical  faculty,  social  position,  and  education  of  the  patient.  The  most 
common  form  of  systematization  is  in  the  development  of  secondary 
grandiose  ideas  upon  a  persecutory  basis.  But  almost  any  of  the  de- 
pressed and  exalted  delusions  previously  described  may  become  fixed, 
systematized,  and  permanent  through  the  life  of  the  patient. 

Delusions  may  have  a  retroactive  effect  in  awakening  sensory  im- 
pressions, instead  of  being  aroused  by  them — that  is,  may  induce  illu- 
sions and  hallucinations.  For  example,  the  persecuted  patient  perceives 
voices,  odors,  tastes,  pains,  etc.,  often  because  of  his  mind  being  in  a 
state  of  expectant  attention. 

Imperative  ideas  force  themselves  into  consciousness  in  spite  of 
the  efforts  of  the  patient — who  recognizes  their  morbid  character — to 
correct  them.  They  are  accompanied,  almost  without  exception,  by  a 
depressive  affect,  a  painful  sensory  tone.  They  are  extremely  common 
in  neurasthenia.  Senseless  phrases  or  doggerel  repeat  themselves  over 
and  over  in  the  patient's  mind.  The  many  varieties  of  phobia  are 
familiar  examples  of  imperative  ideas  in  neurasthenics  (agoraphobia^ 
claustrophobia,  mysophobia,  etc.).  Imperative  ideas  are  also  observed 
in  melancholia  and  in  a  form  of  insanity  which  has  been  designated  as 
insanity  from  imperative  ideas.  In  very  rare  instances  they  are  en- 
countered in  early  stages  of  general  paresis.  They  always  develop  on 
the  basis  of  a  congenital  or  acquired  neuropathic  or  psychopathic  con- 
stitution, and  are  apt  to  become  obstinate  features  in  the  mental  organi- 
zation. Almost  every  imperative  idea  has  its  inception  in  some  sort  of 
sensory  impression,  and  the  idea  may  lead  to  compulsory  actions  on  the 
part  of  the  patient.  But  between  the  imperative  idea  and  the  conse- 
quent action  there  is  generally  a  play  of  judgment,  a  faltering  between 
the  imperative  idea  and  antagonistic  or  inhibiting  concepts.  For 
instance,  the  patient  feels  a  compulsion  to  lock  a  door  which  he  feels 
sure  he  has  already  locked.  After  an  inward  debate  as  to  whether  he 
should  go  back  and  assure  himself  that  it  is  locked,  which  may  last 
many  minutes  or  longer,  he  goes  to  lock  it,  and  on  leaving  the  door 
again  the  imperative  idea  arises  that  it  is  not  locked.  The  same  play 
of  antithetic  ideas  may  occur  in  reference  to  anything — the  addressing 
of  a  letter,  the  return  of  a  book  to  a  shelf,  acts  of  dressing  and  un- 
dressing, the  crossing  of  a  street,  etc.     In  some  cases  the  imperative 
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idea  takes  the  form  of  compulsion  to  jump  from  a. height,  to  laugh  in 
unseemly  places;  or  obscene  and  sacrilegious  words,  sentences,  and  fan- 
cies may  thrust  themselves  obstinately  into  the  consciousness.  For 
example,  a  gentleman,  and  a  good  Christian,  came  to  me  recently  over- 
whelmed with  the  sacrilegious  conceptions  which  first  came  to  him  at  a 
church-service  a  week  or  two  before — ideas  of  cohabitation  with  the 
Virgin  Mary  and  filthy  expressions  in  relation  to  Christ  A  lady  con-^ 
suited  me  about  a  morbid  fear  that  she  had  of  canary  birds.  She 
could  not  enter  a  house  or  hotel  in  which  there  was  a  canary  bird, 
.because  she  was  afraid  that  bird-seed  might  get  about  and  in  some  way 
get  into  her  mouth,  be  swallowed,  and  grow  in  her  stomach.  The  con- 
tents of  these  imperative  concepts  are  as  varied  as  those  of  delusionS| 
though  they  are  almost,  without  exception,  trivial  or  unpleasant. 

Folic  du  doute  is  a  form  of  mental  disorder  in  which  compulsory 
ideas  assert  themselves  in  the  form  of  questions,  religious,  metaphysi- 
cal, or  in  regard  to  the  most  trivial  things  or  events  (Shall  I  do  this  or 
that  ?  Why  is  the  table  round  ?  Why  is  the  chair  by  the  bed  ?  Why 
are  two  and  two  four  ?).  One  young  lady  is  so  incapable  of  deciding 
any  question  that  comes  up  in  her  mind  that  she  does  not  know 
.whether  she  ought  to  dress  or  undress,  go  to  bed,  eat,  sleep,  pray,  or 
consult  a  doctor.  Every  trivial  question  of  the  day  requires  hours 
of  painful  and  agonizing  debate  in  her  mind. 

Imperative  ideas  frequently  impel  to  compulsory  speech  and  actions. 
Coprolalia  is  a  not  uncommon  form  of  imperative  speech  in  which  the 
patient  is  impelled  to  the  utterance  of  obscene  words.  Quite  analo- 
gously the  patient  may  be  made  to  make  grimaces,  or  may  develop  the 
so-called  maladie  des  tics. 

Weakness  of  Judgment. — Innumerable  memory-pictures  and 
associated  ideas  take  part  in  the  process  of  comparison  and  decision 
which  we  know  as  judgment.  Hence  any  disorder  of  memory  and  of 
its  associations,  such  as  loss,  defect,  or  jXTversions  (delusions,  hallucina- 
tions, or  illusions),  must  naturally  influence  the  character  of  the  judg- 
ment. One  of  the  common  conditions  which  impairs  judjjment  is, 
therefore,  intellectual  defect,  such  as  congenital  or  acquired  mental 
weakness.  The  criteria  of  idiocy  and  dementia  are  poverty  of  ideas 
and  idea-associations  and  weakness  of  judgment.  When  delusions  or 
imperative  ideas  exist,  the  errors  of  judgment  are  due  to  the  overriding 
and  (Hjlipsing  by  single  idciis  and  idea-associations  of  all  others  which 
would  in  the  normal  mind  give  balance,  control,  and  revision  to  the 
judgment.  Defective  judgment  varies  in  degree  from  a  slight  loss  of 
the  critical  faculty  to  complete  deficiency.  When  the  judgment  is 
markedly  defective,  it  de})ends  u}X)n  actual  organic  changes  in  the 
bniin,  such  as  we  observe  in  idiocy,  terminal  dementia,  senile  dementia, 
and  general  paresis,  and  hence  as  a  symptom  it  is  far  more  ominous 
than  delusions  and  im|)erative  ideas,  which  usually  rest  upon  a  func- 
tional pathological  basis.  Its  significance,  then,  demands  a  careful 
differentiation  of  this  symptom  from  others  with  which  it  might  be 
confused,  such  as  incoherence  and  thought-inhibition.  In  incoherence 
the  threads  of  thought  are  constantly  lost.  In  thought-inhibition  there 
are  a  depressive  affect  and  extraordinary  slowness  of  association  with 
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correspondingly  tardy  answers,  and,  besides,  there  are  variations  of  depth 
of  inhibition,  so  that  at  times  complicated  answers  and  judgments  are 
readily  given.  In  actual  weakness  of  judgment  the  judgments  rendered 
are  false,  and  the  more  incorrect,  the  more  complicated  the  questions. 

DISORDERS  OF  ACTIONS. 

The  actions  or  conduct  of  a  patient  depend  directly  and  necessarily 
upon  pathological  elements  in  some  part  of  the  psychological  processes 
— sensation,  memory-pictures,  idea-associations,  and  their  emotional 
affects.     They  may  be  classified,  following  Ziehen,  as — 

1.  Actions  induced  by  sensory  disorders. 

2.  Actions  induced  by  disorders  of  memory. 

3.  Actions  induced  by  disorders  of  the  emotions. 

4.  Actions  induced  by  disorders  of  the  idea-association. 

Actions  Induced  by  Sensory  Disorders. — Hallucinations  and 

illusions  affect  the  conduct  of  a  patient  often  markedly,  and  their  influ- 
ence is  always  greater  than  that  of  normal  sensations.  Their  dominance 
is  the  greater  in  proportion  to  their  number  and  to  the  rapidity  of  their 
accumulation.  Hallucinations  gathered  slowly  in  the  course  of  weeks 
or  months,  while  they  may  not  be  corrected,  are  at  least  subject  to  a 
certain  amount  of  control  by  the  inhibition  of  normal  ideas.  In  the 
most  chronic  forms  of  hallucination  the  voices,  common  sensations,  and 
visions  tend  to  be  ignored  and  to  influence  to  a  very  slight  degree  the 
conduct  of  the  patient.  A  very  important  practical  feature  in  regard  to 
hallucinations  and  their  effects  upon  conduct  is  their  uncertainty.  They 
are  never  to  be  reckoned  with,  and  one  can  never  know  what  sudden 
violence  or  destructiveness  may  result  from  new  hallucinations  rising  in 
the  patient's  brain. 

Actions  Induced  by  Defects  of  Memory. — These  are  observed  in 
congenital  or  acquired  weak-mindedness,  where  the  conduct  is  directly 
ordered  by  sensory  impressions,  without  that  intervention  of  the  play 
of  motives  which  we  observe  in  normal  individuals.  They  are  more 
like  the  actions  of  the  lower  animals,  which  may  be  complete  enough  iu 
their  way,  but  are  not  motived  by  complicated  abstract  conceptions, 
because  these  are  wanting. 

Actions  Induced  by  Disorders  of  the  Emotions. — As  already 
elsewhere  intimated,  simple  depressed  emotions  are  accompanied  by  a 
general  motor  inhibition,  and  simple  exalted  emotions  by  a  general 
motor  agitation.  But  when  the  depressed  affect  attains  to  the  degree  of 
anxious  dread,  we  may  have  a  restlessness,  a  desire  for  flight,  which  in 
itself  amounts  to  a  motor  agitation.  This  anxious  state  often  leads  to 
suicidal  attempts,  and  even  to  homicidal  assaults,  arson,  and  other  forms 
of  crime  and  violence.     The  whole  nervous  system  seems  to  be  in  such 

m 

a  state  of  tension  that  only  an  explosion  can  give  relief. 

In  a|iathetic  conditions  action  is  reduced  to  its  minimum. 

Whore  the  higher  affects,  which  are  at  the  basis  of  ethical  concepts, 
are  absent  or  lost,  as  in  congenital  or  acquired  states  of  mental  weak- 
ness, crimes  against  person  and  property  are  common. 

In  conditions  of  anger  and  rage  there  is  at  first  a  brief  period  of 
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speechlessness  and  immobility,  followed  bj  an  explosion  of  blind  and 
violent  motor  excitement,  in  which  the  most  dangerous  assaults  may  be 
made. 

In  conditions  of  changeability  or  lability  of  the  emotionSi  we  ob- 
serve analogous  motor  states — sudden  changes  from  weeping  and  wailiiig 
to  boisterous  cheerfulness,  and  vice  versft. 

A  study  of  emotional  expression  is  of  particular  diagnostic  value  in 
insanity,  but  the  features  of  such  expression  and  gesticulation  are  so 
well  known  that  they  need  no  detailed  description  here.  Each  mood, 
be  it  simple  depression,  anxious  terror,  excitation,  anger,  apathy^  or 
emotional  lability,  has  its  own  &miliar  motor  habiliments. 

Actions  Induced  by  Disorders  of  the  Idea-association  or  Stream 

of  Thought. — Under  this  heading  are  gathered  the  multiform  modes 
of  action  caused  by  increase  in  the  flow  of  ideas,  retardation  of  the 
stream  of  thought,  incoherence,  delusions,  imperative  ideas,  and  weak- 
ness of  judgment. 

In  increased  rapidity  of  the  flow  of  ideas  we  note  motor  agitation 
or  morbid  impulse  to  movement^  varying  from  simple  talkativeness^ 
with  active  pky  of  expression,  to  loud  garrulity,  grimaces,  gesticula- 
tion, bi^y  walking  about,  running,  dancing,  and,  in  extreme  degrees,  to 
undressing,  destructiveness  of  clothing,  bedding,  furniture,  and  blind 
throwing  about  of  the  body  in  every  conceivable  way.  This  so-called 
primaiy  motor  agitation  should  be  distingiiished  from  the  motor  agifa^ 
tion  which  is  secondary  to  crowding  hallucinations  (hallucinatory  agita* 
tion)  and  to  emotions  like  terror  and  anger  (aflective  agitation). 

The  behavior  of  the  movements  in  regard  to  retarded  flow  of  thought 
has  already  been  briefly  alluded  to.  There  is  a  general  motor  inhibition, 
varying  from  simple  slowness  and  difficulty  of  executing  any  movement^ 
whether  of  speech  or  other  muscles,  to  a  complete  cessation  of  volun- 
tary movements,  a  stujwrous  or  attonitoiis  condition,  in  which  the 
muscles  may  be  absolutely  at  rest  and  flaccid  or,  on  the  other  hand, 
in  a  condition  of  catatonic  tension.  In  true  catatonic  tension  every 
attempt  at  passive  movement  is  resisted,  but  in  another  form  of  this 
there  is  a  waxy  flexibility  of  the  muscles,  so  that  the  limbs  yield  readily 
to  any  passive  motion,  remaining  in  whatever  position  the  physician 
desires  to  ])lace  them.  Otrcasionally  one  encounters  in  cases  of  retarded 
idea-associations,  as  an  expression  of  motor  inhibition,  a  tendency  to  the 
rej)etitioii  of  some  restricted  voluntary  movement  in  a  rhythmical, 
storiH)type(l  way  for  days,  weeks,  months  at  a  time.  Such  stereotyped 
motions  may  be  simple  antero|)osterior  oscillations,  lateral  oscillations, 
whirling,  walking  to  and  fro  or  in  a  circle,  waving  the  hands  rhythmi- 
cally— forms  of  tics  exceedingly  common  in  idiocy  and  imbecility, 
but  common  enough  in  melancholias  and  terminal  dementias.  The 
re|K'tition  of  stereotyped  or  automatic  ])hrases  is  analogous  in  character 
to  such  morbid  movements.  Motor  inhibition  is  primary  or  secondary. 
The  primary  form  is  generally  a  simple  resolution  or  flaccidity,  occa- 
sionally a  slight  catatonic  tension  or  flejnbilitas  cerea.  Secondary  motor 
inhibition  is  due  to  hallucinations,  delusions,  and  states  of  mental  weak- 
ness. 
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Incoherence  of  ideas  leads  to  a  dissociation  also  in  the  motor  ex- 
pressions of  ideas,  parapraxia,  paramimia,  incoordination,  pseudo-ataxia, 
incoherent  agitation,  chorea  magna,  and  jactitation.  Such  motor  agita- 
tion may  be  primary  or  may  be  the  secondary  result  of  innumerable 
clashing  hallucinations  and  delusions,  rapidity  of  the  flight  of  ideas  or 
of  intellectual  defects. 

Grandiose  delusions  exert  their  own  peculiar  influence  on  the 
demeanor  and  speech  of  the  patient,  according  to  the  contents  of  the 
exalted  ideas.  We  observe  the  proud  bearing ;  the  self-sufficient, 
haughty,  or  secret  smile ;  the  withdrawing  from  others ;  the  tendency  to 
decoration  of  the  person  ;  the  attempts  to  act  the  parts  of  the  personage 
he  imagines  himself  to  be ;  the  striking  peculiarities  of  handwriting. 
In  some  instances  delusions  of  grandeur  lead  to  homicidal,  rarely 
suicidal,  attempts  (self-crucifixion  with  the  delusion  of  being  Christ). 
Grandiose  erotic  ideas  sometimes  occasion  masturbation.  Coprophagy 
and  other  filthy  habits  may  depend  upon  grandiose  delusions  as  to 
extraordinary  virtues  of  the  patient's  excretions. 

In  depressed  delusions,  particularly  as  regards  ideas  of  sin  and 
poverty,  we  observe  the  characteristic  melancholy  facial  expression 
and  attitudes.  Attempts  at  suicide  are  frequent,  and  sometimes 
self-mutilation.  Abstention  from  food  is  es|>ecially  common  with 
the  delusion  of  poverty,  the  patient  feeling  that  he  can  not  pay  for 
anything. 

Hypochondriacal  ideas  influence  markedly  the  patient's  actions  and 
conduct.  The  hypochondriac  may  neglect  every  duty  in  the  constant 
contemplation  of  his  symptoms.  He  reads  medical  books,  goes  from 
one  physician  to  another,  takes  to  his  bed  perhaps  permanently,  and  so 
on.  The  effects  of  hypochondriasis  on  motor  functions  are  frequently 
remarkable,  leading  sometimes  to  astasia  or  abasia,  or  both ;  to  hypo- 
chondriacal ataxia,  tremor,  or  convulsive  movements  of  the  extremities. 
These  hypochondriacal  motor  conditions  are  always  the  result  of  a  series 
of  morbid  judgments  on  a  hypochondriacal  basis,  and  are  to  be  distin- 
guished from  similar  hysterical  states  which  have  an  autochthonous  origin 
without  any  antecedent  conscious  reasoning  process. 

The  persecutory  delusions  lead  to  systems  of  self-protection  of  the 
most  varied  kind.  Barricades,  stopping  up  of- cracks  and  keyholes, 
the  wearing  of  peculiar  clothing  (silk,  pa{>er,  etc.,  for  instance,  as  a 
guard  against  electrical  shocks),  avoiding  of  food  and  drink  which  are 
suspected  of  containing  poison,  arming  with  weapons,  frequent  change 
of  servants  or  residence,  and  complaints  to  the  police  or  judicial 
authorities.     Homicide  is  common  in  these  cases. 

Imjwrative  ideas  lead  to  imperative  movements  and  actions,  and 
generally  in  spite  of  the  well-preserved  consciousness  and  judgment  of 
the  patient.  Such  imperative  actions  are  as  various  in  character  as  the 
imperative  ideas  to  which  they  correspond,^ 

Accompanying  Physical  Disorders  in  Insanity. — ^Among  the 

^  Tlie  foregoing  account  of  the  peychopathology  of  insanity  is  largely  a  presenta- 
tion of  the  views  of  Ziehen,  to  whose  excellent  work  the  author  most  refer  readers  for 
greater  detail. 
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many  somatic  symptoms  which  may  complicate  or  accompany  psychoses 
are  chiefly  to  be  mentioned  the  following : 

1.  Motor  disorders. 

2.  Sensory  disorders. 

3.  Reflex  disorders. 

4.  Trophic  disordei*s. 

5.  Secretory  and  excretory  disorders. 

6.  Temperature  disorders. 

7.  Vascular  disorders. 

Motor  Disorders. — These  may  be  manifested  in  the  form  of  morbid 
movements  or  paralysis.  In  the  first  category  are  assembled  such 
symptoms  as  epilepsy,  convulsions,  chorea,  choreiform  movements, 
tremor,  tias,  ataxia,  masticatory  spasm,  and  the  like.  The  following 
table,  modified  from  Ziehen,  gives  a  general  summary  of  the  paralytic 
symptoms  noted  in  insanity  : 


Form   of 
Paralysis. 

CUARACTKR. 

Trophic 
Disturb  AMCBs. 

Spasticity 

OR 

Flaccidity. 

Sensory 
Disorders. 

Deep 
Reflexes. 

Hypochon- 
driacal. 

• 

Usually  limited 
to    a   certain 
form  of  move- 
ment. 

No  atrophy. 

Flaccidity. 

None. 

Normal. 

Hysterical. 

Monoplef];iaf 
hemiplegia,  or 
paraplegia. 

Disuse  atro- 
phy. 

Frequently 
contractures. 

Hemianes- 
thesias, etc. 

Normal     or 
hypertypical. 

Ck>rtical. 

Monoplegia    or 
hemiplegia. 

Disuse  atro- 
phy. 

Rigidity.con- 
tractu  res,  lo- 
cal spasms. 

Paresthesias, 
occasionally 
anesthesias. 

Exaggerated 
usually. 

Pyramidal 
tract. 

Hemiplegia  or 
paraplegia. 

Disuse  atro- 
phy. 

Spasticity, 
contractures 
frequently. 

Occasionally 
anesthesia, 
hemianop- 
sia, etc. 

Hyperesthes- 
ias, stocking 
and   glove 
areas  of  an- 
e  s  t  h  e  s  i  as 
often. 

Exaggerated. 

Peripheral. 

Multiple  or  sin- 
gle. 

True  atrophy 
with  degen- 
erative   re- 
action. 

Flaccidity. 

Lost. 

Sensory  Disorders. — Anesthesias  and  liyperesthesias  have  already 
been  mentioned,  hnt  hyperalgesias  and  par(»sthesias  of  divers  kinds  are 
en(*onntered  ainon<r  the  psychoses,  sneh  as  headache,  migraine,  neural- 
gias, feelin<r  ot*  fullness  in  the  head,  seotoniata,  tinnitus  auriuni,  and  so 
on.  Xeural<riji  is  oeeasicnially  a  cause  of  insanity.  Migraine  is  a  fre- 
quent precursor  of  trcneral  paresis  and  concomitant  of  epilepsy.  Light- 
ning pains  are  noted  in  tabic  types  of  dementia  paralytica.  Neurasthenic 
pains  and  jiaresthcsias  in  the  extremities,  spine,  and  head  are  found  in 
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neurasthenic  forms  of  insanity.  Where  hysteria  complicates  a  psychosis, 
there  are  often  observed  the  sensory  disturbances  characteristic  of  that 
malady. 

Reflex  Disorders. — Changes  in  the  reflexes  are  important  in  but  a 
few  forms  of  insanity.  In  paralytic  dementia  we  observe  nearly  always 
exaggerated  tendon-reflexes,  but  in  tabic  types  they  are  lost.  They  are 
lost  also  in  psychoses  complicated  with  multiple  neuritis,  and  frequently 
in  cases  with  diabetes,  and  in  morphinomania.  The  deep  reflexes  are 
exaggerated  in  senile  dementia,  many  acute  affective  insanities,  hysteria, 
epilepsy,  and  in  patients  with  accompanying  multiple  sclerosis.  The 
state  of  the  superficial  reflexes  possesses  little  significance,  except  in  in- 
sanity associated  with  hysteria  and  organic  disorders  of  the  brain,  spinal 
cord,  or  peripheral  nerves. 

The  Argyll-Robertson  pupil  is  met  with  almost  constantly  in  gen- 
eral paresis.  The  pupils  in  all  cases  of  insanity  should  be  examined  as 
to  their  equality,  size,  and  reaction  to  light,  and  in  accommodation. 
Loss  of  reaction  to  light  may  be  observed,  besides,  in  general  paresis,  in 
syphilitic  insanities,  senile  insanity,  and  in  some  alcoholic  cases ;  it 
means  organic  disease  of  the  brain.  In  rare  instances  a  transitory 
rigidity  of  the  pupil  occurs  in  epilepsy  and  morphinomania.  Inequality 
of  pupils  is  very  common  in  organic  and  occasional  in  functional  in- 
sanities. 

Trophic  Disorders. — Greneral  disturbances  of  nutrition,  variations 
in  bodily  weight,  are  commonly  noted,  and  possess  considerable  signifi- 
cance. Thus,  rapid  increase  in  weight  is  characteristic  of  the  progress  of 
an  acute  psychosis  to  terminal  dementia ;  if,  however,  it  accompanies  an 
improvement  in  mental  symptoms,  it  betokens  convalescence.  In  some 
cases  enormous  decrease  in  weight,  in  association  with  pernicious  anemia, 
leads  to  a  fatal  termination.  Certain  forms  of  insanity,  especially 
organic,  notably  paralytic  dementia,  present  a  remarkable  trophic 
disturbance  in  the  bones,  a  fragilitas  ossium,  inducing  easy  fracture. 
Decubitus  is  observed  in  bedridden  insane  patients,  particularly  paretics. 

Hematoma  auris,  othematoma,  or  the  "  insane  ear,"  is  a  deformity 
of  the  ear  prinluced  by  a  hemorrhage  into  the  substance  of  the  auricle, 
usually  between  the  perichondrium  and  the  cjirtilage.  It  is  undoubtedly 
traumatic  in  its  origin,  but  there  is  fundamentally  some  change  in  the 
vascular  walls  in  certain  cases  of  chronic  insanity,  rendering  them 
fragile  and  easily  ruptured  by  the  most  trivial  pressure  or  injury. 
Such  offiisions  of  blood  do  occur  in  normal  individuals  (athletes  and 
boxers),  but  always  from  severe  trauma.  The  frequency  of  hematoma 
auris  in  general  paralysis,  and  in  many  chronic  forms  of  insanity  is 
only  explicable  on  the  hyjwthesis  of  some  trophic  change  in  the  vessel- 
walls. 

Secretory  Disorders. — ^The  secretion  of  tears  is  generally  reduced 
or  absent  in  melancholia. 

The  saliva  may  be  diminished  in  quantity  in  melancholia.  More 
often  in  many  forms  of  Insanity  it  is  increased,  the  excessive  secretion 
amounting  sometimes  to  a  sialorrhea.  The  increase  is  due  to  constant 
mastiaition,  to  illusions  and  hallucinations  of  taste,  and  sometimes  to 
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irritative  stimuli  in  the  secretory  centers.  Drooling  may  give  the  ap- 
pearance of  an  increase  of  salivary  flow,  because  of  relaxation  of  the 
oral  and  buccal  muscles,  or  because  the  secretion  is  not  swallowed. 

Diminution  or  increase  of  hydrochloric  acid  in  the  gastric  juice  is 
noted  in  many  cases  of  insanity,  and  the  quantity  may  be  determined 
by  the  Sjoqvist  method.  Hypochlorhydria  exists  in  common  in  states 
of  congenital  and  acquired  intellectual  defect  and  in  general  paresis. 
Hyperchlorhydria  is  not  infrequently  met  with  in  cardialgic  attacks, 
after  epileptic  seizures,  and  in  catatonic  conditions. 

As  regards  the  urine,  quantitative  and  qualitative  changes  are  very 
common  in  insanity.  These  changes  may  be  the  expression  of  abnormal 
metabolism  in  the  central  nervous  system,  of  abnormal  metabolism  in 
other  parts  of  the  body  induced  by  disease  of  the  central  nervous  sys- 
tem, or  of  vasomotor  changes  in  the  kidneys  brought  about  by  the 
psychoneurosis.  Polyuria  is  observed  in  many  organic  psychoses  and 
in  hysterical  complications.  Oliguria  is  characteristic  of  melancholy 
and  stuporous  conditions.  In  hysterical  insanity  there  is  frequently  an 
alternation  between  oliguria  and  polyuria.. 

As  regards  the  qualitative  changes  in  the  urine  of  the  insane,  we 
are  year  by  year  recognizing  more  and  more  the  importance  of  investi- 
gation in  this  direction.  There  is  no  doubt  that  the  deeper  our  re- 
searches go  into  the  chemistry  of  metabolism  and  catal^olism,  the 
nearer  do  we  attain  to  a  better  understanding  of  the  mysterious  nutri- 
tional processes  that  have  to  do  with  the  construction  of  the  blood  and 
that  underlie  so  many  psychoses.  Albumin,  peptone,  and  propeptone 
are  found  not  infrequently  in  the  urine  of  cases  of  organic  insanity,  in 
delirium  tremens,  in  epilepsy,  and  in  acute  mania.  Their  presence  is 
often  transitory,  and  unaccompanied  by  renal  disease.  Hyalin  cylinders 
are  also  often  observed  in  severely  excited  conditions. 

Excessive  plidsphaturia  is  noteworthy  in  many  eases  of  great  cere- 
bral excitement,  and  after  epileptiform  and  apoplectiform  seizures.  In 
chronic  brain  disorders  the  quantity  of  phosphoric  acid  is  diminished 
below  the  normal. 

The  chlorids  are  lessened  in  quantity  in  melancholia.  They  are 
increased  in  the  early  stages  of  paresis,  but  diminish  with  the  progress 
of  the  disease  to  dementia. 

Sulphates  and  the  aromatic  ethereal  sulphates  (the  latter  being  the 
product  of  destructive  proteid  metabolism)  are  increased  in  febrile  con- 
ditions, and  in  conditions  attended  with  much  tissue-waste. 

Urea  is  also  representative  of  destructive  proteid  metabolism,  and  is 
an  index  of  the  general  nitrogenous  metiibolism  of  the  hcxly.  It  is 
increased  in  conditions  associated  with  tissue-waste,  diminished  in  states 
of  malnutrition.  I^ric  acid  and  the  urates  have  much  the  same  rela- 
tion. 

Oxaluria  (any  increase  above  the  normal  amount  excreted  in  twenty- 
four  hours — viz.,  yV  ^^  *^  grain)  is  observetl  in  certain  nervous  and 
mental  disorders,  but  its  precise  significance  still  requires  determination. 

Ilrobilinuria  and  bilirubinuria  have  occasionally  been  noted  in  gen* 
eral  paresis. 
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Glycosuria,  with  or  without  polyuria,  has  often  been  observed  in 
various  organic  psychoses.  It  may  be  intermittent,  transitory,  or  per- 
manent. 

Acetonuria  is  encountered  in  general  paresis  and  epilepsy  at  times,  as 
also  in  psychoses  attended  with  malnutrition,  as,  for  instance,  melancholia. 

Indican  should  be  sought  for,  as  it  is  an  indication  of  albuminous 
putrefaction.     It  is  significant  of  auto-intoxication. 

There  is  a  wide  region  open  to  the  pathological  chemist  for  discov- 
eries in  the  feces,  as  well  as  the  urine,  of  relations  between  metabolism 
and  psycopathic  disorders. 

3IejistrucUion  is  often  disordered  in  insanity.  Amenorrhea  is  the 
rule  in  acute  psychoses  of  any  form,  due  undoubtedly  to  profound 
changes  in  the  general  nervous  system  influencing  the  spinal  centers  for 
ovulation  and  menstruation.  The  cessation  of  menstruation  with  the 
onset  of  an  acute  psychosis  is  often  mistakenly  supposed  by  the  laity  to 
show  some  etiological  relation  between  the  genital  organs  and  the  in- 
sanity. The  return  of  the  menses  is  one  of  the  early  signs  of  con- 
valescence from  acute  mani{^  and  acute  melancholia.  Naturally,  it 
would  not  be  correct  to  ascribe  amenorrhea  in  all  cases  to  simply  ner- 
vous inhibition,  because  it  may  arise  in  all  kinds  of  psychoses  as  the 
result  of  actual  genital  disease  or  of  marked  anemia. 

Temperature-changres  in  Insanity. — The  physiological  oscillations 
of  temperature  are  greater  and  more  irregular  in  the  insane  than  in 
normal  individuals.  In  general,  however,  insanity  may  be  said  to  run 
a  non-febrile  course. 

Subnormal  temperatures  are  frequently  observed  in  melancholia, 
stuporous  states,  general  paresis,  idiocy,  and  occasionally  in  conditions 
of  great  excitement.  In  these  last  they  are  apt  to  indicate  approaching 
collapse. 

Hypernormal  temperatures  are  found  in  many  psychoses,  sometimes 
from  very  slight  peripheral  irritations,  such  as  retention  of  urine, 
gastric  catarrh,  constipation,  mild  bronchitis,  decubitus,  sometimes  from 
organic  changes  in  thermogenic  centers.  Hysterical  complications  may 
be  associated  with  hysterical  fever.  Motor  agitation  in  mania,  acute 
paranoia,  melancholia,  and  so  on,  may,  if  marked,  give  rise  to  febrile 
symptoms.  The  status  epilepticus  and  convulsive  seizures  of  general 
paresis  increase  the  temperature,  as  a  rule,  to  a  noteworthy  degree. 
Many  writers  have  described  diurnal  oscillations  of  temperature,  varia- 
tions from  day  to  day,  asymmetrical  axillary  temperature,  and  general 
subnormal  and  hypernormal  conditions  of  temperature  in  paralytic 
dementia ;  and  some  years  ago,  in  association  with  Dr.  Langdon,  I 
undertook  a  verification  of  these  statements  at  the  Hudson  River  State 
Hospital  for  the  Insane.^  These  are  the  conclusions  we  drew  from  a 
study  of  the  temperature  in  twenty-five  cases  of  general  paresis : 

1.  As  regards  the  average  bodily  temperature,  we  find  it  to  corre- 
spond to  physiological  norms.  The  statements  of  our  predecessors  as 
to  hy|)erpyrexic  or  subnormal  averages  can  not  be  sustained. 

*  "  A  Stndy  of  the  Temperature  in  Twenty -five  Cases  of  General  Paralysis  of  the 
Insane/'  **  Joarnal  of  Nervous  and  Mental  Diseases,'*  Nov.,  1893. 
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2.  The  diurnal  oscillations  of  temperature  in  paretics  also  corre- 
spond to  physiological  norms.  The  statements  to  be  found  in  literature 
as  to  extraordinary  daily  variations  being  frequent  in  these  cases  are 
absolutely  erroneous. 

3.  Asymmetrical  axillary  differences  are  so  small  that  they  can  not 
be  considered  as  abnormal,  and  certainly  not  of  any  diagnostic  sig- 
nificance. 

4.  When  unusual  variations  of  temperature  occur  in  general  paretics, 
their  cause  must  be  sought  for  in  conditions  not  related  to  the  patho- 
logical phenomena  of  paralytic  dementia,  but  depending  upon  thermo- 
genic features  unrecognized  by  the  physician,  or  "  masked "  by  the 
mental  state  of  the  patient.  Thus,  in  case  two  of  our  series,  an  in- 
creasing hyperpyrexia  was  noted  during  the  second  week's  observations, 
but  the  pneumonia  causing  it  was  "  masked "  until  the  fifth  or  sixth 
day,  the  patient  dying  on  the  sixth  day.  Again,  in  case  ten,  where  the 
highest  single  daily  oscillation  was  3.4  degrees,  and  the  average  daily 
oscillation  for  the  week  2.2  degrees,  the  patient  suffered  from  bed-sores, 
which  undoubtedly  produced  some  septicemia.  That  variations  of  tem- 
perature take  place  in  connection  with  the  paralytic  and  convulsive 
seizures  of  these  cases  we  do  not  gainsay. 

VeuBcular  Disorders. — The  action  of  the  heart  and  vessels  is  often 
influenced  by  insanity.  The  pulse  is  subject  to  acceleration  in  excited 
and  neurasthenic  states,  and  to  retardation  in  stuporous  conditions. 
Variations  in  arterial  tension  are  particularly  noticeable  at  times ; 
arterial  spasm  in  any  psychosis,  but  especially  in  melancholia,  de- 
pressed types  of  general  paresis,  and  in  paranoia ;  arterial  paralysis  as 
a  sequel  to  this.  No  doubt  strong  mental  shocks  and  depressive  or 
exalting  affects  are  associated  with  anomalies  of  the  vasomotor  innerva- 
tion. Perhaps  many  psychoses  depend  upon  cerebral  angioneuroses. 
The  a|X)plectiform,  epileptiform,  and  maniacal  seizures  of  general 
paresis  are  believed  to  have  their  origin  in  these.  Precordial  anxiety, 
tlie  neuropathic  cervical  globus,  and  other  paresthetic  and  paralgesic 
sensations  in  the  domain  of  the  vagus,  are  also,  in  all  likelihood,  due 
to  angioneurotic  conditions. 


CHAPTER    IV. 
METHODS  OF  EXAMINATION. 

TiiF.  examination  of  a  patient  with  mental  disorder  is  a  much  more 
complex  process  than  that  of  a  case  of  physical  disease,  for  it  is  necessary 
in  the  lormer  not  only  to  ascertain  the  present  physical  condition,  as 
with  ordinary  patients,  but  also  to  investigate  the  mental  state,  which 
involves  the  employment  of  unusual  and  new  methods,  and  brings  us 
into  contact  with  a  novel  series  of  psychic  plu^nomena  ;  and,  moreover, 
to  attain  our  end,  we  nwd  to  study  the  whole  past  life  of  the  patient, 
his  diseases,  accidents,  schooling,  occupation,  environment,  temperament. 
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and  character.  Nor  can  we  stop  here,  for  it  is  of  the  greatest  importance 
to  inform  ourselves  as  to  conditions  among  his  antecedents,  to  determine 
the  type  of  family  from  which  he  sprang,  and  the  presence  or  absence 
of  an  hereditary  taint.  There  is,  therefore,  much  to  learn  even  before 
seeing  the  patient  in  person.  The  history  of  a  case  of  insanity,  as  now 
recorded  in  our  best  insane  hospitals,  makes  a  rather  formidable  volume. 
It  includes  every  kind  of  physical  record  made  in  [general  hospitals,  as 
well  as  a  thorough  survey  of  the  patient's  life  and  ancestral  conditions, 
and  keen  psychological  analyses  of  his  psychosis  and  its  beginning  and 
progress. 

In  medicolegal  cases  we  have  to  guard  against  several  sources  of 
error  in  our  diagnosis,  among  which  are  the  concealment  of  delusions  by 
an  actually  insane  jiatient  and  the  simulation  of  insanity  by  a  sane 
criminal.  The  forms  of  insanity  usually  simulated,  because  of  the 
facility  of  so  doing,  are  a  maniacal  state,  dementia  or  stuporous  melan- 
cholia, and  epilepsy  with  insanity.  Recently  a  notorious  individual  in 
New  York  simulated  a  paranoid  condition  with  considerable  success. 
Only  one  with  excellent  knowledge  of  the  symptoms  of  insanity  can 
simulate  any  form  of  psychic  disorder  so  well  as  to  defy  the  skill  of  the 
physician  familiar  with  mental  diseases. 

In  general  practice  it  sometimes  occurs  that  peculiar  forms  of  delirium, 
incident  to  severe  visceral  disease,  may  be  at  first  mistaken  for  insanity. 
Thus  I  have,  on  a  number  of  occasions,  been  called  upon  to  assist  in  the 
commitment  of  patients  to  asylums,  where  careful  examination  showed 
the  existence  of  either  a  transitory  delirium  in  association  with  an  apo- 
plectiform or  other  organic  lesion  of  the  brain,  or  a  delirium  from  some 
such  visceral  condition  as  Bright's  disease.  Delirium  of  this  kind  is  distin- 
guished, first,  by  the  discovery  of  the  associated  and  causative  organic 
disease,  and,  secondly,  by  the  usual  non-conformity  of  the  delirium  to 
any  sj^ecial  type  of  psychosis. 

Were  I  to  formulate  a  series  of  rules  to  guide  the  examiner  in  his 
investigation  of  the  mental  condition  of  a  patient,  they  would  be  some- 
>vhat  as  follows  ;  yet  it  is  to  be  remembered  that  these  are  not  fixed 
rules,  but  subject  to  much  modification  by  the  tact,  good  judgment,  and 
common  sense  of  the  examiner : 

1.  It  is  to  be  presumed  that  previous  to  seeing  the  patient  the  ex- 
aminer has  fully  informed  himself  of  all  the  facts  to  be  furnished  by 
relatives  or  friends,  and  has,  when  possible,  inspected  letters  and  other 
writings,  which  so  often  prove  fruitful  sources  of  information. 

2.  Go  to  the  patient  as  a  physician,  and  not  under  the  pretense  of 
being  something  else — a  device  so  often  suggested  by  the  family  and 
friends. 

3.  Proceed  to  the  physical  examination  of  the  patient,  during  which 
tactful  (|uestioning  will  determine  the  direction  to  follow  in  further  in- 
quiries. 

4.  Grain  the  good  will  of  the  patient  by  kindness  and  consideration. 
/>.  Even  if  the   patient   is  distrustful  and   uncommunicative,  be 

]H)litely  persistent,  and  prolong  the  first  examination,  even  to  the  extent 
of  trying  the  patient,  until  the  object  is  attained ;  for  many  patients 
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will,  when  fatigued,  finally  yield  to  the  friendly  insistence  of  the 
examiner. 

6.  If  one  examination  is  insufficient,  however,  have  as  many  inter- 
views as  are  requisite  for  the  purpose  in  view — a  careful  scientific 
diagnosis.     In  medicolegal  investigations  this  is  especially  necessary. 

The  method  of  study  and  investigation  then  resolves  itself  into  the 
following : 

1.  History  of  the  family  and  of  the  patient. 

2.  Observation  of  the  patient. 

3.  Examination  of  the  patient's  physical  and  mental  condition. 
Family  History  ajid  History  of  the  Patient. — In  the  study  of  the 

heredity  it  is  often  worth  while  to  construct  a  family  tree,  showing  the 
relationship  and  hereditary  diseases  in  the,  parents,  grandparents,  col- 
laterals, etc.,  and  it  is  well  to  go  carefully  in  every  direction  among  the 
antecedents,  and  not  be  content  with  too  concise  a  record  of  this  im- 
portant factor.  A  special  point  should  be  made  to  determine  in  each 
case  of  mental  or  nervous  disorder  discovered  whether  the  disorder  present 
was  acquired  in  the  particular  individual  or  in  itself  probably  hereditary. 
Thus,  epilepsy  in  an  antecedent  might  be  acquired  (traumatic)  and  have 
much  less  bearing  on  the  descendant  than  if  it  were  the  idiopathic  type. 
Again,  general  paresis,  senile  dementia,  a  toxic  psychosis,  traumatic  in- 
sanity, and  so  on,  acquired  disorders,  as  a  rule,  would  have  less  signifi- 
cance than  manic,  melancholic,  or  circular  psychoses,  as  determining 
factors  in  the  individual  case.  It  should  be  ascertained  whether  the 
parents  were  blood  relations,  and  whether  there  was  any  great  difference 
in  their  ages.  Then  the  following  questions  should  be  answered,  not 
only  for  each  parent,  but  for  the  other  blood  relations,  so  far  as  it  is 
possible : 

1.  Character  and  temperament. 

2.  Any  special  gifts,  one-sided  talents  or  j>eculiar  traits,  or  criminal 
tendencies  ? 

3.  Any  insanity?     If  so,  what  type? 

4.  Any  nervous  diseases,  such  as  epilepsy,  tics,  constitutional  neu- 
rasthenia, chronic  headaches,  migraine,  or  hysteria  ? 

5.  Any  constitutional  disease  (syphilis,  tuberculosis,  rheumatism, 
gout,  diabetes)? 

6.  Any  alcoholism  or  drug  addiction?     Kind,  extent,  duration? 

7.  Any  congenital  infirmity  or  defect,  such  as  blindness,  deafness, 
dumbness,  or  deformities  ? 

8.  Were  there  brothers  or  sisters  who  died  young ;  if  so,  of  what  ? 
Then  a  series  of  questions  is  given  to  a^^certain  the  personal  history 

of  the  patient  up  until  the  time  of  onset  of  the  psychosis  : 

1.  Are  there  brothers  and  sisters?  If  some  died  young,  of  what 
diseases  ?     Any  special  features  in  regard  to  them  ? 

2.  Any  abnormality  in  the  pregnancy  or  parturition  of  mother  ? 

3.  Convulsions  or  other  nervous  disorders  in  infancy  or  childhood  ? 
Date  and  duration. 

4.  Rachitis  or  febrile  diseases  in  childhood  ? 

5.  At  what  age  did  patient  walk,  speak,  and  complete  dentition  ? 
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6.  Character  and  temperament  in  childhood — any  precocity,  one- 
sided talent  or  stupidity  ? 

7.  Kind  and  degree  of  schooling? 

8.  Period  of  puberty — was  its  development  normal  ?  Any  mastur- 
bation or  perversion  ? 

9.  What  is  his  occupation,  and  how  has  he  carried  it  on  ? 

10.  Cliaracter,  temperament,  religion,  physical  condition,  diseases 
during  adolescence. 

11.  Any  intemperance  in  the  use  of  alcohol  or  drugs?  Overwork? 
Shock  ?     Trauma  to  head  ?     Syphil is  ? 

12.  Any  evidence  of  psychopathic  constitution? 

13.  Is  the  patient  married?     If  any  children,  are  they  healthy? 

14.  Any  previous  attacks  of  insanity? 

Having  obtained  the  data  relating  to  the  family  history  and  the  per- 
sonal story  of  the  patient's  life  up  to  the  onset  of  the  psychosis,  we 
ask  the  following  questions  in  relation  to  the  history  of  the  attack 
itself : 

1.  Was  the  onset  of  the  psychosis  gradual  or  sudden? 

2.  Were  there  any  peculiarities  noticed  in  the  patient's  conversation 
or  behavior,  or  in  his  physical  appearance,  before  the  insanity  became 
apparent  ? 

3.  Did  he  sleep  well  or  badly  ? 

4.  Had  he  lost  weight?    Did  he  eat  well  or  little? 

5.  Has  he  been  excited  or  depressed  or  changeable  ? 

6.  Has  he  talked  much,  little,  or  not  at  all  ? 

7.  Has  he  seemed  to  hear  false  voices  or  see  imaginary  things? 

8.  Has  he  seeemed  to  have  delusions  of  suspicion,  persecution,  or 
of  grandeur? 

9.  Has  he  threatened  or  attempted  suicide,  or  violence  to  others  ? 

10.  Any  offenses  against  morals  or  the  law? 

1 1 .  Any  evidence  of  disorder  of  memory  or  defect  of  intelligence  ? 
Observation  of  the  Patient. — ^Very  often  the  manner  of  reception 

of  the  physician  by  the  patient,  his  facial  expression,  and  bodily  atti- 
tude afford  strong  clues  to  the  type  of  mental  disorder  presented.  There 
is  a  vast  deal  to  learn  by  mere  observation  without  making  either  a 
physical  or  mental  examination.  If  it  is  possible  to  carry  on  such 
observation  for  a  time  without  the  patient's  knowledge,  it  will  be  an 
advantage. 

The  physiognomy,  attitude,  and  bekavior  will  first  strike  the  examiner. 
He  should  note  where  the  patient  is,  whether  in  bed  or  up  and  dressed, 
and  if  properly  dressed.  A  simple  melancholic  state  is  quickly  recog- 
nized by  the  facial  expression  of  depression,  silence,  and  by  the  hanging 
head,  motionless  body,  or  nervous  picking  at  the  hair,  finger-nails,  or 
clothing.  In  agitated  melancholia  there  is  an  expression  of  anguish 
and  motor  activity  in  the  way  of  restless  walking  to  and  fro,  wringing 
the  hands,  tearing  the  hair,  beating  the  breast,  and  so  on.  The  manio 
patient  is  extraordinarily  lively  and  cheerful  in  expression  and  exuberant 
in  speech,  gesture,  and  motion,  leaping,  running,  dancing,  singing,  and 
talking  incessantly. 
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The  paranoid  expression  and  manner  are  threatening,  secretive,  sus- 
picious, unfriendly,  or  ironical  when  the  delusions  are  of  a  j^ersecutory 
nature ;  when  grandiose  ideas  are  present,  a  proud  look  and  majestic 
bearing  are  characteristic. 

In  demented  conditions,  whether  late  stages  of  dementia  pra»cox, 
paresis,  or  other  forms,  the  face  is  vacant  and  iml)ecile,  the  attitude 
completely  apathetic,  and  the  gait  slipshod  and  halting. 

It  is  easy  to  recognize  the  ecstatic  expression  of  epileptics  in  con- 
ditions of  ecstasy,  when  they  lie  or  stand  jx}rfectly  still,  lost  in  the  con- 
templation of  their  visions.  Paresis  is  often  recognized  at  first  sight 
by  the  unequal  innervation  of  the  two  sides  of  the  face,  the  muddy 
complexion,  the  overaction  of  the  occipito-fron talis,  the  unequal  pupils, 
and  the  frequently  coarse  tremor  of  the  face  when  they  try  to  speak. 

The  catatonic  type  of  dementia  prsecox  presents  a  mask-like,  ex- 
pressionless face,  and  a  completely  apathetic  pose  or  rigidity  of  the 
body. 

The  chronic  alcoholic  is  often  quickly  recognized  by  his  swimming 
reddened  eyes,  cutis  potatoria,  and  expression  of  roguish  humor. 

This  first  view,  too,  differentiates  speedily  the  idiot  and  imbecile  from 
other  types  of  mental  disorder,  and  various  stigmata  of  degeneration  are 
frequently  at  once  apparent,  serving,  by  shape  of  head,  character  of  ears, 
curious  physiognomy,  to  distinguish  the  severe  tyj)es  of  psychopathic 
constitution  from  others. 

Negligence  in  dress,  or  a  tendency  to  overdress  and  overdecorate, 
when  contrary  to  the  normal  habits  of  the  individual,  are  indicative  of 
a  change  in  the  mental  state. 

If  the  patient  is  found  in  a  stupor,  we  may  have  one  of  several 
conditions  present,  such  as  stujwr  with  melancholia,  hallucinatory  stupor 
of  j)aranoia,  catatonic  stupor,  epileptic  stupor,  manic  stupor,  and  occa- 
sioimlly  stupor  in  cases  of  paresis;  and  the  expression  of  face  is  often  a 
guide  hero  to  a  diapiosis  of  the  tyjx?  of  mental  disease. 

An  acute  excitement  or  delirious  condition  niav  be  due  to  various 
states,  and  one  must  exclude  febrile  diseases,  alcohol  and  drug  states, 
and  organic  diseases  of  the  brain  before  making  a  diagnosis  of  the  real 
psychoses,  in  which  mental  and  motor  excitement  occur  (such  as  paresis, 
epile])sy,  nianic-<lepressive  states,  and  catatonia). 

Stcreotjipy  of  attitude,  of  movement,  or  of  s|)eecli  may  be  one  of  the 
first  symptoms  noted  in  our  observation  of  the  j)atient,  and  renders  the 
diagnosis  of  the  catatonic  fonn  of  dementia  praw^ox  easy.  Stereotypy 
of  attitude  is  a  fixed,  rigid  position,  with  eyes  closed,  and  every  sense 
unreachable  bv  anv  stimulus.  Stereotvpv  of  movement  is  the  constant 
rc*|)etition  of  the  selfsame  movement  of  arms,  legs,  or  face,  usually  sin- 
gular or  droll  in  eharacter.  Stereotypy  of  s])eec»h  is  the  reiteration  over 
and  over  and  over  agjiin  of  wonls  or  phrases,  often  in  a  |>eculiar  sing- 
song tone.  Stereotypy  is  occasionally  found  in  other  psychoses,  but  is 
most  common  in  catatonia. 

MannvrisiuM  in  s]>eech,  dress,  actions,  peculiar  grotesque  and  clown- 
ish or  theatrical  behavior  are  also  characteristic  of  the  catatonic  syn- 
drome.   To  these  we  may  add  the  phenomena  of  negativism  and  catalepsy 
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to  complete  the  picture  of  this  form  of  dementia  prsBcox.  N^ativism 
is  resistance  to  everything — ^to  dressing,  undressing,  feeding,  to  answering 
questions  (mutism),  to  passive  movements,  and  the  like.  The  catalepsy 
may  be  of  the  kind  produced  by  automatic  obedience  or  suggestibility. 
Place  the  patient  in  any  conceivable  attitude,  he  remains  there  (waxy 
flexibility).  Set  one  of  his  arms  going  up  and  down  or  describing  a 
circle,  and  he  may  continue  to  do  this  indefinitely  (echopraxis),  or  he 
may  repeat  every  word  you  say  to  him  like  an  echo  (echolalia). 

Having  made  these  various  observations  of  the  patient,  if  he  is 
talkative  and  more  or  less  excited,  we  try  to  take  down,  steno- 
graphically,  if  poasible,  what  he  says,  before  asking  him  any  questions 
or  making  our  physical  examination.  From  his  speech  we  determine 
whether  there  is  a  flight  of  ideas,  what  the  associations  are,  whether 
there  are  many  sound  associations,  whether  it  is  so  rapid  as  to  be  "  tele- 
graphic speech,^'  whether  he  makes  new  words  (neologisms),  whether 
the  speech  is  completely  incoherent,  the  presence  of  reiterations,  verbig- 
eration ;  and  often  from  the  contents  we  determine  the  existence  of 
delusions  of  a  grandiose  or  persecutory  nature  and  of  hallucinations. 

From  any  writing  of  the  patient  shown  to  us  before  our  interview 
we  are  frequently  able  to  make  a  diagnosis.  The  peculiar  elisions  and 
reduplications  of  letters,  syllables,  words,  and  phrases  of  general  paresis 
are  not  found  in  any  other  mental  disorder.  The  mannerisms  in  writ- 
ing, neologisms,  and  reiterations  of  dementia  prsecox  are  also  character- 
istic. Furthermore,  such  letters  may  reveal  the  presence  of  delusions 
not  easily  elicited  from  the  patient  in  conversation. 

Examination  of  the  Patient's  Physical  and  Mental  Condition — 
The  following  points  should  be  investigated  as  to  the  general  physical 
condition : 

1.  Greneral  nutrition — atrophy,  hypertrophy. 

2.  Stigmata  of  degeneration. 

3.  Skin — old  eruptions,  scars,  cicatrices  on  penis,  mucous  patches^ 
bed-sores,  swellings,  cyanosis. 

4.  Lungs  and  heart,  pulse,  circulation. 

5.  Blood — pressure,  hemoglobin,  parasites,  differential  count. 

6.  Genito-urinary  system,  urinalysis. 

7.  Gastro-intestinal  system,  stomach  and  fecal  tests  if  indicated. 

8.  Osseous  system. 

9.  Ab<lominal  viscera. 
10.  Sleep. 

The  examination  of  the  condition  of  the  nervous  system  should  give 
information  on  the  following  points  : 

1.  Reflexes — pupillary  and  tendon. 

2.  Special  cranial  nerves — olfactory — optic  (hemianopsia, limitations 
of  visual  field,  color,  fundus) — oculomotor  (diplopia,  nystagmus,  prop- 
tosis,  ptosis) — taste — hearing. 

3.  Common  sensation — ^anesthesias,  paresthesias,  hyperesthesiaS| 
stereognosis. 

4.  Motor  symptoms — paralysis,  or  morbid  movements,  gait,  ataxia^ 
etc. 

4S 
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5.  Speech — any  form  of  dysarthria,  or  any  species  of  sensory  or 
motor  aphasia. 

The  psychic  investigation  then  b^ins  with  a  study  of  the  patient's 
orientation.  His  orientation  as  regards  himself  is  determined  by  his 
answers  to  the  following  questions  : 

1.  What  is  your  name? 

2.  How  old  are  you  ? 

3.  What  is  your  occupation  ? 

4.  Where  do  you  live  ? 

5.  Where  were  you  born  ? 

6.  When  were  you  born  ? 

Then  his  orientation  as  to  time  is  ascertained  by  asking : 

1.  What  year  is  this  ? 

2.  What  day  is  this? 

8,  What  is  the  date  and  the  month  ? 

4.  Is  this  summer  or  winter  ? 
Orientation  as  to  place  is  elicite<l  by  asking : 

1.  What  place  is  this  you  are  now  in? 

2.  What  citv  is  this  ? 

3.  Where  is  your  home? 

4.  Can  you  name  any  of  the  people  about  you  ? 

Complete  disorientation  is  observed  in  some  acute  psychoses,  like 
some  epileptic  conditions,  acute  hallucinosis,  and  febrile  and  alcoholic 
deliria,  and  also  in  states  of  profound  dementia.  Partial  disorientation 
is  found  in  a  variety  of  other  psychoses. 

To  determine  whether  the  patient  has  any  insight  into  his  own  dis- 
order we  may  ask  him  : 

1.  Is  this  your  home? 

2.  Is  this  a  hospital  ? 

3.  Why  are  you  in  a  hospital? 

4.  Are  vou  sick? 

5.  Is  anything  particular  the  matter  with  you? 

6.  Is  there  anvthinc:  the  matter  with  vour  brain  or  mind  ? 

The  memory  must  be  tested  by  all  sorts  of  questions  dealing  with  the 
whoh»  past  life  of  the  patient,  questions  relating  to  childhood  and  youth, 
the  family,  the  schools  attended,  the  studies  carried  on,  the  occupations 
followed,  and  so  on,  in  order  to  determine  whether  the  memory-store  for 
the  whole  past  is  intact  to  date ;  secondly,  whether  there  are  periods  of 
time  in  whieh  memory-material  is  missing  (certain  lacunae  of  memory), 
and,  lastly,  whether  there  is  any  failure  in  the  power  to  add  to  the  old 
store  of  memories.  This  last  has  to  do  with  recent  memory  material. 
The  Germans  call  this  power  to  increase  the  store  of  memories  Merh- 
fdhir/krif. 

Simple  tests  of  memory  may  be  made  by  having  the  patient  write  an 
autobiographical  sketch,  by  questioning  him  in  relation  to  school  studies, 
geography,  history,  religion,  literature,  by  giving  him  sums  in  mental 
arithmetic,  by  having  him  repeat  old  and  familiar  poems  learned  at 
school,  and  by  having  him  recite  the  alphabet,  Lord's  prayer,  names  of 
the  months,  etc. 
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Defects  in  memory  are  often  observed  early  in  paresis^  arid  are  con- 
stant in  senile  dementia  (especially  memory  for  recent  events,  the  old 
being  well  preserved),  while  in  Koraskoff's  psychosis  the  loss  of  the 
power  of  adding  to  the  memory-store  is  a  cardinal  symptom.  Amnesias 
are  particularly  characteristic  of  epilepsy.  Fabrication  or  confabulation, 
which  is  a  sort  of  hallucination  of  memory,  the  patient  trying  to  fill  up 
gaps  in  his  remembrance  by  all  sorts  of  remarkable  stories,  is  a  symptom 
found  in  various  kinds  of  insanity,  particularly  in  some  paranoid  condi- 
tions, in  general  paresis,  in  delirium  tremens,  in  Korsakoff's  psychosis, 
and  in  certain  manic  and  senile  cases. 

To  test  the  intelligence  we  have  already  had  the  autobiographical 
sketch,  and  the  answers  to  questions  relating  to  the  whole  early  life  of 
the  patient,  but  to  these  tests  we  must  add  the  following  : 

1.  Have  the  patient  write  one  or  more  brief  essays  on  any  subject 
which  the  examiner  thinks  him  competent  to  deal  with. 

2.  Write  a  letter. 

3.  Draw  pictures  of  objects  from  memory.  Make  a  map  of  some 
country  with  which  he  is  familiar  from  memory. 

4.  Try  the  word-association  method,  although  this  is  not  as  impor- 
tant as  a  test  of  intelligence  as  it  is  of  emotions.  Still  it  has  a  certain 
value  in  showing  oft^n  a  richness  of  association  not  found  among  unin- 
telligent individuals. 

Uie  Word-association  Method. — While  the  word-association  method 
is  of  some  use  for  the  purpose  for  which  it  was  first  employed,  viz.,  to 
estimate  the  intelligence  of  an  individual,  it  is  of  even  greater  value  in 
uncovering  emotional  complexes.  The  subconscious  is  vastly  more  im- 
portant to  us  than  the  conscious,  for  in  the  subconscious  lie  all  the 
elements  that  make  np  our  personality,  not  only  the  treasury  of  all  our 
individual  experiences  through  the  course  of  years,  but  all  our  ancestral 
trends,  desires,  tendencies,  wills,  ambitions,  controls,  inhibitions,  fears,  in 
fact,  the  latent  spirit  of  the  race  of  mankind. 

Each  man's  vocabulary,  be  it  the  three  hundred  words  of  the  sailor 
or  the  fifteen  thousand  words  of  a  Shakespeare,  or  the  average  fifteen 
hundred  or  two  thousand  words  belonging  to  us,  is  related  to  all  that 
subconscious  material.  A  word  has  a  magic  power  in  it  to  summon  from 
the  vaults  of  memory  all  sorts  of  apparitions.  Each  word  has  an  emo- 
tional value,  some  more  than  others,  because  all  of  our  deepest  experiences 
are  associated  with  the  words  we  know. 

So  when  an  apparently  empty  word  is  propounded  to  a  patient,  and 
he  is  asked  to  answer  with  another  word  as  quickly  as  possible  with  the 
first  word  that  comes  into  his  mind,  we  not  only  obtain  an  association 
from  his  memory  storehouse,  but  we  may  strike  some  emotional  complex 
which  is  indicated  by  a  slow  response  to  the  test  word  or  retarded 
reaction  time. 

This  is  the  word-association  method  of  Jung,  a  method  that  is  em- 
ployed for  the  discovery  of  secrets  in  the  criminal,  or  painful  and  disease- 
producing  emotional  complexes  in  patients  suffering  from  various 
psychogenic  disorders.  In  making  this  test  just  ordinary,  everyday 
words  are  used,  since  these  are  the  especial  words  related  to  an  ordinary 
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individuaFs  experiences,  and  a  fifth  of  a  second  stopwatch  is  used  to 
measure  the  reaction  time.  An  emotional  complex  is  so  apt  to  have 
many  words  associated  with  it  that  there  is  an  inrush  of  many  words  to 
the  stimulus  word,  and  the  mind  pauses  for  a  choice ;  hence  the  retarded 
reaction  time.  Having  gone  over  the  list  once  with  a  stopwatch,  we  go 
over  the  same  list  of  words  again  to  see  how  well  the  first  associations 
are  remembered.  The  inrush  of  words  is  responsible  for  faulty  memory 
here,  and  where  there  are  emotional  complexes,  these  reproductions  are 
apt  to  be  false,  some  new  word  being  associated  the  second  time. 

Thus,  a  patient  was  given  a  series  of  unimportant  words  that  had  no 
significance  whatever  to  the  investigator,  and  among  them  the  following 
had  three  or  four  times  as  long  reaction  time  as  the  others,  so  that  it  was 
clear  that  an  emotional  complex  lay  behind  them :  Water — deep,  5 
seconds;  ship — sink,  3.4  seconds;  lake — water,  4  seconds;  swim— can 
swim,  3.8  seconds. 

Psychanalysis  showed  that  the  patient  had  recently  been  depressed, 
and  had  determined  to  commit  suicide  by  drowning. 

In  making  up  our  list  of  words,  we  select  the  most  common  words  in 
everyday  use,  and  propound  them  in  series  of  twenty-five  to  fifty  or  a 
hundred.  It  is  well  to  vary  the  character  of  the  words  in  the  list  by 
writing  down  a  noun,  an  adjective,  a  noun,  a  verb,  and  so  on,  rather 
than  to  make  the  series  all  of  one  grammatical  genus.  Here  and  there 
in  such  lists  words  thought  to  have  si>ecial  significance  to  the  patient 
may  be  introduced. 

ITie  Galvanometer  as  a  Measurer  of  Emotions, — We  may  employ 
a  Deprez-d'Arsonval  galvanometer  at  the  same  time  with  the  word- 
association  test,  and  the  fluctuations  of  the  galvanometer  in  propor- 
tion to  the  extent  and  reality  of  the  emotions  is  important  in  corrob- 
orating the  evidence  given  by  retarded  reaction  time  and  false 
reproductions.  One  or  two  cells  are  j)laced  in  the  circuit  with  the 
galvanometer  and  the  patient,  who  has  his  hands  upon  metallic  plates. 
Emotions  stimulate  tlio  sweat-secretory  glands,  and  by  thus  reducing 
resistance  in  the  circuit,  determine  fluctuations  of  the  galvanometer 
mirror.  A  light  thrown  upon  the  mirror  is  reflectetl  upon  a  measured 
screen  concealed  from  the  patient,  and  the  extent  of  deviation  may  be 
accurately  estimateil  and  set  down.  The  whole  procedure  and  the  results 
in  normal  and  insane  persons  were  fully  described  in  Brain,  August, 
1907,  l)v  Jung  and  myself. 

FHi/clidnah/si^. — This  method  of  psychological  study  of  a  patient, 
d(»ve]()peil  by  Freud,  is  more  often  applicable  to  cases  of  hysteria  and 
j)sychasthenia  than  to  insanity,  but  it  is  frecjuently  of  use  in  minor 
psychoses.     Freud's  technique  is  as  follows  : 

The  j)aticnt  lies  quietly  on  a  sofa  in  onler  to  be  tranquil  and  to 
avoid  physical  or  other  distraction.  The  j)hysician  sits  at  his  head,  and 
may  at  times  j)lace  his  hand  upon  the  patient's  forehead,  a  physical 
stimulus  which  often  assists  the  patient  in  concentrating  his  attention 
upon  the  subject  in  mind.  This  may  be  and  often  is  some  emotional 
complex  buried  too  d(K»ply  in  the  mind  to  rise  readily  into  consciousness, 
some  emotional  experience  having  a  causal  relation  to  the  psychoneurosis. 
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Perhaps  the  word-association  test  has  already  been  used^  and  clues  thus 
afforded  for  this  additional  investigation.  The  patient  is  urged  to  talk 
freely  and  frankly  about  his  symptoms  and  their  origin.  Often  the 
memory  is  found  to  be  at  faulty  and  he  is  requested  to  tell  everything 
that  passes  or  comes  into  his  mind,  even  if  painful  and  embarrassing. 
We  may  utter  some  significant  word  known  to  be  a  clue,  and  then  ask 
him  what  thoughts  occur  to  him  in  connection  with  the  words.  We  may 
also  ask  him  to  repeat  to  us  his  dreams,  and  from  these,  which  have  their 
being  in  the  subconscious,  we  also  draw  material  for  our  purpose.  The 
object  of  such  psychanalysis  is  twofold.  In  the  first  place  we  may 
uncover  the  details  of  some  psychic  trauma  which  is  usually  at  the  basis 
of  most  hysterical  manifestations  and  of  many  psychoneurotic  conditions, 
such  as  obsessions,  phobias,  and  the  like,  and  may  be  the  origin  of  some 
type  of  insanity,  like  dementia  prsecox.  In  the  second  place,  it  is  a 
therapeutic  procedure,  and  the  psychanalysis  ordinarily  cures  the  patient. 
There  is  a  psychological  mechanism  associated  with  all  painful,  unendur* 
able  emotions.  Either  the  emotion  is  reacted  to  adequately  at  the  time, 
as  in  normal  grief,  or  it  is  intentionally  suppressed.  The  intentional 
suppression  is  helped  by  the  wish  and  struggle  to  forget.  If  one  receives 
an  insult  and  knocks  the  giver  down,  this  is  an  example  of  an  adequate 
and  satisfactory  reaction  to  a  disagreeable  emotion.  If  one  is  obliged  to 
"  pocket  the  insult,"  a  very  good  expression  for  the  mechanism  in  ques- 
tion, it  will  rankle  indefinitely,  perhaps  for  years,  in  one's  bosom,  sup- 
pressed, possibly  forgotten,  but  liable  at  any  time  to  light  up  by  sudden 
association  of  place  or  face  or  word.  Suppose  a  child  is  assaulted,  a 
young  woman  jilted  on  the  eve  of  marriage,  a  young  man  overhears 
some  jeering  remark  concerning  himself — these  are  psychic  traumata 
which,  without  adequate  reaction,  may  become  suppressed  emotional 
complexes  acting  like  a  parasitic  body  on  the  psyche,  drawing  all  sorts 
of  associations  to  itself,  and  finally,  by  a  process  of  conversion,  may 
react  upon  the  physical  organism,  inducing  hysterical  pains,  anesthesias, 
palsies,  and  the  like.  If  by  psychanalysis  we  are  able  to  reawaken  the 
old  painful  memories  and  discuss  them  with  full  circumstance  and  detail, 
with  free  play  of  the  emotions,  the  hysterical  and  other  psychoneurotic 
symptoms  disappear.  This  abredctioriy  or  reacting  off,  has  for  ages  been 
taken  advantage  of  by  the  confessional  of  the  Catholic  Church,  those 
wise  fathers  long  ago  recognizing  the  psychological  fact  that  a  secret 
remorse,  pain,  or  grief,  unburdened  to  another,  lifts  the  load  from  the 
penitent  and  suffering. 

JTie  Study  of  Patient^  Dreams. — It  was  Schopenhauer  who  said 
that  insanity  is  a  long  dream  and  a  dream  brief  insanity.  There  is, 
in  fact,  more  than  a  superficial  resemblance  between  dreams  and  insan- 
ity— so  much  so  that  psychiatrists  the  world  over  are  devoting  themselves 
to  the  study  of  dreams  as  a  part  of  their  clinical  and  scientific  work. 
There  is  practically  no  phenomenon  that  presents  itself  in  dreams  that 
we  may  not  observe  among  the  inmates  of  an  asylum  ward.  There  are 
in  both  mental  disease  and  dreams  a  prominence  of  visual  and  auditory 
hallucinations,  a  tendency  to  the  reproduction  of  old  experiences,  the 
imaginary  fulfilment  of  wishes  and  desires,  baroque  associations,  chaotic 
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flight  of  ideas,  incoherence,  disorientation,  weakened  judgment,  and 
division  of  personality. 

Sometimes  insanity  first  manifests  itself  in  dreams,  though  the  mind 
is  still  normal  by  day.  In  alcoholism  dreams  sometimes  foreshadow  the 
characteristic  alcoholic  delusions  (of  infidelity,  etc.),  and  dreams  may  be 
the  equivalents  of  epileptic  seizures.  Sometimes  in  patients  just  recov- 
ered from  insanity  who  are  normal  by  day  there  is  a  nightly  recurrence 
of  insane  delirium  in  sleep — a  species  of  nocturnal  insanity.  A  terrible 
dream  may  usher  in  insanity,  which  then  concerns  itself  with  the  mate- 
rial created  by  the  dream.  Dreams  at  times  induce  the  imperative  ideas 
and  impulses  of  psychasthenia.  Thus,  in  a  way,  we  may  look  upon 
insanity,  in  itself  a  pathological  condition,  as  a  summation  of  periodically 
recurring  normal  dreams,  as  a  kind  of  reduction  of  consciousness,  such 
as  exists  in  the  dream  state. 

Freud  has  written  a  fascinating  book  on  the  Dimnation  of  Dreams, 
I  can  only  describe  briefly  what  his  views  are.  In  the  first  place, 
dreams  always  seem  to  be  the  fulfilment  of  some  wish  or  desire.  In 
children  this  is  invariably  true,  as  will  be  found  by  a  little  investiga- 
tion. The  child  receives  in  dreams  the  delights  that  he  longs  for. 
When  a  dream  is  recorded  and  examined,  we  have  before  us  a  curious 
piece  of  conglomerate,  often  uniting  materials  from  the  days  of  child- 
hood with  experiences  of  yesterday,  full  of  absurd  distortions  of  events 
and  words,  transformations,  all^ories,  and  symbols.  There  is  nothing 
accidental  in  the  arrangement,  and  by  psychanalysis  of  the  person  hav- 
ing the  dream,  one  determines  the  origin  of  every  patch  in  the  crazy- 
quilt  ;  and  by  investigation  one  discovers  the  wish  at  the  foundation 
which  is  directly  or  indirectly  fulfilled  by  the  dream.  Freud  has  been 
much  criticised  because  in  his  opinion  it  is  usually  a  sexual  idea  which 
is  the  Jons  et  origo  of  these  dreams,  as  well  as  of  hysteria  and  other 
psychoneu roses.  Doubtless  he  has  gone  to  extremes  in  this  idea,  but 
he  has  certainly  ojX}ne<l  up  a  very  important  field  and  discovered  new 
methods  of  approach  in  the  domain  of  morbid  psychology. 

There  are  also  nietluxls  of  studying  the  attention,  apprehension,  apjx^r- 
ception,  and  morals,  and  for  eliciting  information  as  to  the  presence  of 
ilhisions,  hallucinations,  and  delusions,  but  in  the  conduct  of  an  exam- 
ination of  a  mental  case,  as  described  in  this  chapter,  much  will  present 
itself  to  throw  light  on  these  other  qualities  and  symptoms. 
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CHAPTER  V. 
GENERAL  TREATMENT  OF  INSANITY. 

It  is  not  so  long  a  time  since  the  insane  in  Christendom  were  be- 
lieved to  be  possessed  of  devils  and  accursed.  On  the  other  hand,  in 
certain  parts  of  heathendom  (among  the  Mohammedans)  it  was  sup- 
posed that  the  souls  of  the  insane  had  been  removed  early  by  God  as  a 
special  mark  of  favor,  and  that  they  were,  therefore,  blessed.  Medieval 
treatment  was  founded  upon  the  curious  pathology  just  described.  One 
portion  of  the  world  ducked,  whipped,  tortured,  chained  in  dungeons, 
and  occasionally  burned,  the  insane.  The  heathen  treated  their  insane, 
upon  the  whole,  comparatively  well. 

After  a  time,  many  of  the  therapeutic  measures  employed  by  the 
Europeans  of  the  middle  ages  were  abandoned  as  unsatisfactory.  But 
society  still  had  to  be  protected ;  so  the  insane  were  fettered  in  the  cells 
of  jails  and  fortresses  and  solitary  towers,  until  a  realizing  sense  of  the 
inhumanity  of  such  treatment  struck  a  responsive  chord  somewhere  in 
the  breast  of  a  Tuke,  a  Connolly,  a  Pinel,  a  Rush,  a  Kirkbride,  an 
Earle,  and  doubtless  other,  but  unknown,  immortals  both  before  and 
aft^r  them. 

Insanity  thus  gradually  came  to  be  looked  upon  as  a  disease,  and 
not  a  penal  offense,  and,  instead  of  prisons,  special  buildings  were  set 
apart  for  the  particular  custody  of  the  insane.  The  great  object  of  the 
asylums  at  first  was  to  afford  protection  to  society  from  lunatics,  to  pro- 
tect them  from  themselves,  and  to  provide  for  their  care  and  support, 
when  at  public  cost,  in  an  economical  manner.  A  himdred  years  ago, 
however,  the  asylum  was  still  a  species  of  jail,  for  its  evolution  had  not 
yet  proceeded  far.  Dungeons  and  iron  chains  and  staples  in  stone 
walls  and  stone  floors  were  still  in  use  in  many  places.  Indeed,  it  is 
scarcely  over  eighty  years  since  Norris,  a  patient  in  Bedlam  (Bethlehem 
Hospital),  in  the  great  Christian  city  of  London,  was  kept  for  twelve 
years  in  a  cell,  with  an  iron  collar  riveted  around  his  neck  and  iron 
bands  and  rings  around  his  wrists,  arms,  and  ankles,  the  neck  being 
fastened  to  the  wall  and  the  leg  to  a  rude  box  of  filthy  straw. 

Asylums  have,  at  the  present  time,  come  to  be  recognized  as  hos- 
pitals, and  they  are  approaching  nearer  to  that  ideal  every  year. 
Occasionally,  one  finds  among  them  some  rudimentary  appendage  which 
is  reminiscent  of  the  embryonal  stage  of  their  evolution ;  but  this  is, 
fortunately,  rare.  The  well-conducted  hospital  for  the  insane,  to-day, 
is  different  from  the  asylum  of  years  ago ;  the  depressing,  barren  halls 
and  wards  and  naked  floors  have  given  place  to  pleasantly  furnished 
and  carpeted,  cheerful-looking  parlors,  sitting-rooms,  and  bed-rooms ; 
muffs  and  strait-jackets  have  disappeared ;  the  unintelligent  attendant 
has,  in  many  instances,  given  place  to  the  trained  nurse ;  every  new 
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means  of  treatment  is  carried  out  to  the  best  of  the  ability  of  the 
asyimn  phyBicians;  schools^  employment,  theatricals^  mnsic,  and  out- 
of-door  walks  are  provided  in  the  place  of  the  old,  deadly  monotony^ 
and,  in  fact,  the  asylum  has  gradually  undergone  a  metamorphosis^ 
until  its  character  has  completely  changed.  There  are,  to  be  sure,  not 
many  perfectly  ideal  institutions  as  yet  in  existence,  but  there  are  some 
which  approach  very  nearly  to  it,  as,  for  instance,  that  at  Alt-Scherbitz, 
near  Leipzig,  and  the  new  asylum  at  Rome,  both  of  which  I  visited 
and  described  in  1887.^  These  are,  of  course,  constructed  on  tlie  cot- 
tage and  pavilion  plan,  so  arranged  as  to  impress  one  as  small  col<mieB 
or  villages,  with  separate  buildings  for  those  merely  there  for  custody 
because  of  dangerous  propensities^  those  brought  there  to  be  cared  for 
kindly  during  die  remainder  of  their  useless  lives,  those  who  carry  on 
various  occupations,  and,  finally,  for  such  as  enter  particularly  to  secure 
treatment  for  the  brain-malady  which  has  bereft  them  temporarily  of 
their  reason.  The  colony  system  of  caring  for  the  dependent  classes-^ 
which  the  writer  thinks  should  ultimately  be  adopted  for  all  kinds  of 
defectives — is  well  exemplified  by  the  Craig  Colony  for  epileptics  in  the 
State  of  New  York.  Some,  day  we  shall  come  to  realize  in  all  our 
hospitals  and  retreats  for  the  insane,  it  is  to  be  hoped,  the  ideals  already 
exemplified  in  two  unique  institutions  for  the  insane,  which  are  not  as 
well  known  as  they  deserve  to  be.  One  is  the  Maison  de  Falret,  at 
Yanves,  in  the  outskirts  of  Paris,  established  nearly  one  hundred  years 
ago  by  a  famous  alienist,  the  other,  singularly  enough,  is  at  Iwaknniy 
Japan,  and  was  founded  almost  a  thousand  years  ago,  with  a  history 
and  evolution  similar  to  that  of  Gheel,  in  Belgium.  I  have  described 
both  of  these  institutions  in  a  paper  read  in  1910  before  the  National 
Conference  of  Charities,  published  in  the  transactions  for  that  year. 

I  will  say  that  I  believe  improvement  and  reform  are  constantly 
going  on  in  asylums  throughout  the  world  ;  that  no  one  is  more  anxious 
than  are  their  superintendents  to  make  progress  in  the  cure  and  manage- 
ment of  the  insane.  They  are  rapidly  reaching  the  best  methods  of 
dealing  with  the  insiinc  poor.  If  any  are  taniy  in  this  advance,  it  is 
because  they  are  so  often  hani|wred  by  the  never-ending  overcrowding 
of  our  public  asylums,  by  the  inttTference  of  |K)liticrs,  by  the  lack  of 
money,  by  the  want  of  a  sufficient  nuinl)er  of  medical  assistants,  and  by 
a  multiplicity  of  officiul  duties. 

While  these  statements  are  undoubteilly  true, — and  great  credit  is  due 
the  asylum  physicians  of  the  present  day  for  their  strenuous  efforts  in 
behalf  of  their  charges, — I  believe  that  the  ideal  treatment  of  almost  any 
insane  jxTson  is  to  be  sought  outside  of  an  asylum.  After  an  asylum 
experience  of  some  years,  and  an  exi)erience  of  many  years,  too,  in 
private  ]>ractice,  I  feel  that  I  am  in  a  ]K)sition  to  judge  fiiirly  well  of 
the  relative  merits  of  treatment  in  and  out  of  asylums. 

Theoretically,  it  ought  to  be  the  right  of  everj'  individual  in  sickness 
to  receive  the  Iwst  treatment  that  metlical  science  affbnls ;  but  this  right 
can  be  enjoycil  by  ver}'  few.     There  are  too  many  interfering  condi- 
tions.    Not  even'  injured  man  is  within  nuich  of  the  best  surgeon ;  not 
*  "Some  European  Asylumi*,"  "  Amer.  Jour.  Insanitjr/'  Juljr,  1887. 
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every  fever-stricken  one  convenient  to  the  best  physician ;  and  few  are 
the  deaf,  the  blind,  the  lame,  those  with  crippled  bodies  and  those  with 
disordered  minds,  who  ever  really  receive  the  best  treatment  that  the 
world  can  give.  The  intelligent  doctor  and  the  scientific  skill  are  not 
the  only  requisites.  Other  conditions  are  good  nursing,  the  most  suit- 
able climate,  the  best  hygienic  surroundings,  the  best  moral  atmosphere. 
In  dealing  with  affections  of  the  body  solely,  there  is  often  much  to  be 
desired;  but  it  is  particularly  in  the  treatment  of  those  who  are  men- 
tally as  well  as  physically  afflicted  that  so  much  which  should  be  done 
is  left  undone.  The  obstacles  in  the  way  of  securing  the  best  treatment 
are  multiplied  in  the  case  of  the  insane  by  the  dethronement  of  the 
supreme  centers  of  psychic  function. 

Just  as  a  hospital  is  a  better  place  than  a  tenement  house  for  a  sur- 
gical patient  or  a  case  of  fever,  so  is  the  asylum  sui^erior  to  the  home 
in  the  caretaking  of  the  pauper  and  indigent  lunatic.  The  acutely 
insane  of  the  poorer  classes  are  best  treated,  at  present,  in  our  large 
public  institutions ;  and  those  among  the  moderately  well-to-do,  either  at 
home  or  in  the  small  private  asylums.  Only  the  insane  of  the  wealthy 
classes  can,  perhaps,  enjoy  and  carry  out  ideal  methods  of  treatment  in 
their  own  homes,  in  country  houses,  or  in  foreign  travel. 

It  is,  of  course,  needless  to  say  that  there  are  many  degi'ees  of 
insanity ;  that  there  are  hundreds  of  cases  that  are  never  obliged  to  go 
to  an  asylum  at  all ;  that  in  society  are  many  insane  persons  carrying  on 
legitimate  occupations  and  caring  for  themselves  and  families ;  and  that, 
on  the  other  hand,  there  are  cases  for  which  nothing  but  commitment 
to  an  asylum  would  be  suitable  or  feasible.  But  we  should  not  send 
any  patient  to  an  asylum  unless  he  needs  restraint  because  of  danger 
to  himself  or  others,  or  because  proper  treatment  and  supervision  are 
difficult  in  his  home,  owing  generally  to  poverty  or  other  insurmountable 
conditions.  The  sooner  a  case  of  acute  insanity  occurring  in  a  pauj>er 
or  an  indigent  is  removed  to  an  asylum,  the  better  are  his  chances  lor 
recovery.  This  merely  signifies  tliat  the  earlier  treatment  is  undertaken 
by  those  who  are  familiar  with  the  management  and  care  of  the  insane, 
the  better  for  the  patient.  Early  treatment  by  physicians  of  experience 
in  psychiatry  is  demanded.  At  present  this  end  is  best  attained  by 
resort  to  the  asylums  of  the  neighborhood.  But  the  writer  has  oftien 
called  attention  to  the  need  of  increasing  and  extending  the  facilities 
for  the  early  treatment  of  the  insane — a  matter  which  can  be  accom- 
plished in  several  ways.       The  lines  of  progress  in  such  direction  are  : 

(1)  The  opening  of  special  reception- wards  or  pavilions  for  the 
insane  in  general  hospitals ;  (2)  the  establishment  of  psychopathic  hos- 
pitals in  large  cities ;  (3)  the  creation  of  outdoor  departments  in  con- 
nection with  asylums  situated  in  densely  populous  districts. 

Before  taking  up  the  matter  of  the  treatment  of  insanity,  a  few 
words  should  be  said  as  regards 

Prophylaxis. — Naturally,  the  question  of  the  proper  care  and  edu- 
cation of  children  with  a  tainted  line  or  lines  of  ancestry  often  comes 
before  the  physician.  Much  can  be  done  to  ward  off  impending  future 
evils  by  due  and  early  attention  to  the  mental  and  physical  evolution 
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of  such  children.  One  can  not  begin  too  soon  to  regulate  the  life  of 
these  little  ones.  The  very  milk  of  a  weak  and  anemic  mother  may 
diminish  the  feeble  resistance  of  a  degenerate  child.  From  the  day  of 
birth  the  prophylaxis  must  begin.  The  points  to  be  observed  in  the 
eflTort  to  accomplish  this  are  as  follows : 

1.  Cultivate  the  body  of  the  growing  child.  Develop  him  physi- 
cally by  careful  and  regular  diet,  regular  hours  of  sleep,  outdoor  life, 
efficient  systems  of  exercise. 

2.  Let  his  training  be  muscular  rather  than  intellectual,  manual 
training  rather  than  lessons,  especially  in  the  early  years  of  childhood. 
No  schools  until  the  age  of  seven  or  eight  years. 

3.  The  child  with  degenerate  tendencies  should  be  forbidden  all 
nervous  stimulants,  such  as  tea,  coflTee,  wines,  beer,  tobacco. 

4.  Seek  to  develop  the  resistance  of  the  organism  to  all  extemieil 
stimuli,  hardening  his  body  by  the  daily  morning  cold  bath,  frictions, 
exercise,  a  hard  bed,  a  cold  sleeping-room ;  accustoming  his  mind  to 
the  courageous  endurances  of  pain  and  mental  stresses. 

5.  Guard  well  the  epoch  of  puberty. 

6.  Let  the  occupation  chosen  for  later  years  be  also  one  for  the 
muscles  rather  than  for  the  mind,  an  outdoor  rather  than  an  indoor 
calling,  a  country  rather  than  a  city  life. 

Many  of  our  States  and  many  other  countries  are  taking  up  very 
seriously  the  question  of  the  prevention  of  insanity,  either  through  various 
charitable  bodies  or  through  the  activities  of  societies  first  founded  for 
after-care  of  the  insane.  The  after-care  societies  have  broadened  their 
field  of  work  in  many  cases  by  adding  fore-care,  or  prevention,  to  their 
functions.  It  would  seem  as  if  more  than  40  per  cent,  of  insanity  could 
be  prevented  by  the  eradication  of  alcohol  and  syphilis  alone  as  causes. 
By  the  crusades  and  public  education  now  being  carried  on  everywhere, 
there  is  no  doubt  that  there  will  be  a  gradual  diminution  in  insanity 
due  to  these  causes.  It  is  possible  that  tlie  discovery  by  Ehrlich  of 
sidvarsan  may  lead  to  a  more  certain  means  of  destroying  the  germs  of 
syphilis,  and,  while  as  an  aid  in  the  treatment  of  paresis  it  is  apparently 
of  no  use,  as  a  means  of  prevention  of  paresis  it  may  prove  successful. 

Isolation. — On  being  called  to  see  a  patient  suffering  from  insanity, 
the  first  [X)int  whicli  arises  is  whether  he  should  be  sent  to  an  asylum 
or  not.  This  is  genemlly  a  question  of  means.  Isolation  from  the  imme- 
diate friends  is  in  nearly  every  case  a  requisite.  If  the  patient  belongs 
to  the  indigent  or  to  the  middle  classes,  isolation  and  the  best  treat- 
ment for  his  malady  are  only  to  be  satisfactorily  obtained  in  an  asylum 
or  hospital  for  the  insane.  Among  the  well-to-do,  the  needed  isolation 
may  be  successfully  secured  in  his  own  house,  in  an  ordinary  sanatorium, 
or  by  means  of  travel  with  a  suitable  nurse,  companion,  or  physician. 
The  kind  of  treatment  best  adapted  to  the  nature  of  the  case  must  be 
decided  by  the  physician.  The  quiet  of  a  private  house  in  the  city  or 
country  is  best  for  some  cases,  while  the  tonic  and  stimulus  of  foreign 
travel  are  indicated  in  others.  It  may  be  statcKl  that,  when  travel  seems 
to  be  the  prescriution  required,  the  greater  the  change  from  the  envi- 
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roDDient  in  which  the  mental  disorder  developed,  the  better.  The 
cities  of  Great  Britain  and  the  Continent  do  not  differ  essentially  from 
our  own  cities,  and  patients  should  not  be  sent  to  such  places  with  the 
idea  of  securing  a  change  of  environment  Norway  in  summer,  Egypt 
in  winter,  and  Mexico  in  either  summer  or  winter,  are  regions  which 
offer  the  greatest  inducements  in  the  way  of  tonics  to  the  nervous 
system  and  stimulus  to  the  mind,  and  all  three  are,  at  the  same  time, 
peculiarly  restful  and  calmative. 

If  these  methods  of  home,  country  house,  or  travel  are  for  any 
reason  impracticable,  then  the  smallest  private  asylum  that  can  be  found 
is  to  be  selected,  for  the  fewer  other  insane  persons  and  the  greater  num- 
ber of  sane  persons  the  patient  comes  in  contact  with,  the  better  will  be 
his  chances  for  recovery.  There  is  a  need  for  physicians  in  practice  in 
the  country  who  will  be  duly  authorized  and  empowered  by  law  to 
receive  in  their  own  homes  and  care  for  one  such  patient  The  chief 
drawback  in  home-treatment,  if  long  continued,  is  usually  the  bad  effect 
of  association  with  an  insane  person  upon  other  members  of  his  family, 
particularly  if  they  be  neuropathic.  With  a  sufficiency  of  nurses  and 
room,  there  is  no  contingency  in  the  treatment  of  the  insane  that  can 
not  be  guarded  against  These  being  provided,  the  worst  features  in  a 
case,  such  as  violence,  homicidal  and  suicidal  tendencies,  attempts  at 
self-mutilation,  etc.,  may  be  as  well  avoided  outside  as  inside  of  an 
asylum.  There  are  cases  in  which — ^though  I  am  opposed  to  mechanical 
restraint  in  great  measure — I  should  employ  long-sleeved  night-gowns, 
or  even  camisoles,  rather  than  let  them  go  from  home  before  all  means 
of  cure  had  been  tried  at  least  for  a  few  weeks'  time. 

The  conditions  and  propensities  that  we  have  to  combat  are  many. 
The  choice  of  method  must  be  the  result  of  careful  deliberation,  and  after 
judicial  survey  of  all  the  features  presented.  We  usually  need  the 
assistance  of  skilled  and  experienced  nurses.  Thanks  to  the  asylum 
training-schools,  there  are  numbers  of  such  trained  nurses  of  both  sexes 
to  be  had  in  our  large  cities. 

Psychotherapy, — Isolation  and  psychotherapy  may  be  set  down 
as  the  great  cardinal  principles  in  the  treatment  of  the  insane.  Under  the 
heading  of  psychotherapy  are  included,  not  only  the  influence  of  sane 
companionship  with  the  best  nurses  obtainable,  and  the  conversations 
with  them  and  the  medical  man  in  charge  of  the  case,  but  all  sorts  of 
exercises  and  occupations.  One  must  remember  that  the  cases  of  acute 
insanity  requiring  bed  treatment  are  in  reality  rare.  The  vast  majority 
of  the  cases  are  rather  subacute,  insidious,  chronic  in  theironset  and  course. 
It  is  an  axiom  with  the  psychiatrist  that  nothing  is  better  in  the  way  of 
treatment  for  the  disordered  mind  than  physical  employment,  which  im- 
proves nutrition,  acts  as  a  safety-valve  for  the  escape  of  surplus  energy, 
distracts  the  attention  and  engages  the  interest  of  the  patient.  Unfor- 
tunately this  system  of  psychotherapy  is  seldom  well  carried  out  anywhere 
in  public  or  private  asylums.  In  public  hospitals  its  inadequacy  is  due 
chiefly  to  lack  of  money  to  furnish  the  necessary  teachers  of  industries, 
arts,  and  crafts.     In  private  retreats,  the  money  is  not  lacking,  but  the 
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disposition  to  use  it  is  absent.  The  habit  of  keeping  only  a  boarding- 
house  for  the  insane  is  a  hard  one  to  break.  It  is  probably  true  that  the 
doctors  in  charge  of  private  retreats  are  not  wholly  responsible  for  the  fact 
that  they  do  little  for  their  patients  beyond  feeding,  housing,  and  guard- 
ing them.  The  defect  is  partly  due  to  long-established  custom,  partly  to 
therapeutic  pessimism,  and  partly  to  the  stand  taken  by  patients'  relatives 
who  are  not  yet  educated  to  the  occupation-idea.  In  the  ideal  sanitarium 
for  mental  cases  the  indoor  and  outdoor  sports  and  exercises  should  be 
developed  to  the  farthest  possible  point,  under  the  supervision  of  a  com- 
petent director,  while  teachers  of  arts  and  crafts  should  preside  over  the 
handicraft  shop,  and  other  instructors  should  be  employed  for  industries 
of  various  kinds,  such  as  agriculture,  carpentry,  floriculture,  gardening,  and 
the  like.  The  system  has  been  well  developed  at  the  Craig  Colony  for 
Epileptics.  Among  the  arts  and  crafts  that  should  be  taught  in  every 
institution  for  the  insane  are  wood-carving,  leather-work,  tapestry-weav- 
ing, basket-work,  pottery,  brass-work,  drawing,  designing,  painting,  and 
outdoor  photography.  Every  alienist  with  imagination  knows  how  very 
far  we  are  as  yet  from  an  ideal  standard  of  care  of  the  insane.  But  we 
have  corroborative  evidence  from  the  side  of  the  patients  themselves,  as, 
for  instance,  in  "The  Mind  that  Found  Itself,"  by  Clifford  W.  Beers,  who 
was  a  patient  in  several  institutions  for  the  insane,  both  public  and  private 
(Longmans,  Green  &  Co.,  1908),  a  book  which  every  "friend  of  the  in- 
firm in  mind''  should  carefully  read.  See  also  page  770  on  moral  treat- 
ment. 


TREATMENT  OF  ACUTE  CASES. 

In  acute  cases,  whether  of  mania  or  melancholia,  it  has  been  my 
experience  that  confinement  to  bed  is  a  valuable  factor  in  cure.  Hence, 
on  being  called  to  such  a  ease,  I  have  the  patient  put  to  bed.  Due 
precautions  are  taken  as  to  the  removal  of  all  sharp  instruments, 
weapons,  drugs,  cords,  d(K)r-keys,  and  the  like,  and  by  a  simple  device 
the  windows  so  arranged  that  they  may  not  be  opened  beyond  six 
inches ;  otherwise  the  furnishings  may  be  left  as  they  are  without 
attention. 

Insomnia  and  mental  and  motor  excitement  most  frequently  demand 
our  best  skill.  In  emergency,  I  am  in  the  habit  of  using  duboisin 
sulphate  hyjKKlerniatieally  in  the  dose  of  y^  of  a  grain,  or  sometimes 
hyoscyamin,  or  hyoscin  hydrobromate  in  doses  of  from  ^jfj^  ^^  -gV  ^^  ^ 
grain  hyiK)(lerniatically,  though  these  latter  are  not  so  satisfactory  as 
duboisin.  But  for  routine  treatment  of  insomnia  and  maniac^al  excite- 
ment I  much  prefer  hydrotherapy  to  drugs.  In  some  cases  the  pro- 
longeil  warm  hath  (70°— 90°  F.)  for  from  one-half  to  two  hours  may  be 
used,  but  in  all  cases  the  hot  wet-paek  is  applicable.  Sometimes  when 
the  wet-pack  does  not  suffice  to  quiet  fierce  maniacal  excitement,  I  use 
duboisin  in  addition,  or  give  doses  by  the  mouth  of  paraldehyd,  trional, 
and  sulphonal,  all  of  which  are  valuable  hypnotics. 

In  acute  depressed  conditions,  on  the  other  hand,  opiates  usually  act 
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best  in  cases  in  which  hydrotherapy  does  not  subdue  the  insomnia^  dis- 
tress of  mind,  and  disordered  nervous  system.  Among  opiates,  codein 
seems  to  oflTer  advantages  over  others,  and  the  contraction  of  a  habit 
need  not  be  feared.  The  aqueous  extract  of  opium  or  morphin  may 
be  given  hypodermatically. 

The  refusal  of  food  is  another  element  of  danger.  Acute  insanity, 
besides  rest  in  bed,  quiet,  and  repose,  needs  overfeeding  to  balance  the 
great  waste  of  tissue  going  on  in  the  system.  While  many  cases  of 
acute  mania  will  eat  and  drink  ravenously  at  times,  from  the  nature  of 
things  their  actions  are  uncertain,  and  the  nurse  should  be  instructed 
to  feed  the  patient  almost  hourly  and  keep  account  of  what  is  given. 
Milk,  raw  eggs,  meat-juice,  and  occasional  stimulants  must,  in  extreme 
cases,  be  our  chief  reliance.  Having  an  intelligent  and  assiduous  nurse 
at  hand,  the  necessity  of  feeding  with  a  tube  will  only  rarely  occur. 
When  required,  the  soft  rubber  stomach-tube  may  be  introduced  by  the 
physician  through  the  mouth  or  nose,  a  funnel  attached,  and  the  liquid 
mixture  of  the  substances  named  allowed  to  flow  in. 

There  are  cases  (some  of  the  insanities  of  puberty  and  adolescence, 
and  other  forms)  in  which  anaphrodisiacs  modify  distinctly  the  trend  of 
delusions.  There  are  cases  in  which  intestinal  antiseptics  achieve  note- 
worthy results;  indeed,  the  instances  are  few  in  which  attention  to 
morbid  states  of  the  alimentary  canal  is  not  rewarded  by  considerable 
benefit  to  the  mental  condition  of  the  patient.  Argument  with  patients 
upon  delusions,  more  or  less  fixed  in  character,  often  has,  despite  the 
opinions  of  numerous  alienists  to  the  contrary,  decided  value  in  altering 
their  beliefs,  and  at  times  even  eradicating  their  insane  ideas  altogether. 
It  is  true  that  occasional  argument  is  generally  of  no  avail.  Such  moral 
treatment  must  be  sedulously  and  perseveringly  employed,  daily  and  for 
weeks  or  months,  to  insure  success.  Argument  is  a  species  of  sugges- 
tion. The  tactful  and  judicious  physician  will  not  make  use  of  it  in 
cases  where  it  leads  to  irritation  and  would  seem  to  be  injurious. 

The  most  important  remedial  agents  employed  in  insanity  are  as 
follows : 

The  Rest-cure. — This  has  already  been  briefly  referred  to.  It  was 
in  1860  that  Hilton  began  his  series  of  lectures  on  rest  and  pain,  in 
which  he  pointed  out  how  much  rest  had  to  do  with  growth  and  repair 
of  the  bodily  tissues,  and  fifteen  years  later  Mitchell  wrote  of  the  value 
of  rest  in  the  treatment  of  hysteria  and  neurasthenia.  Nowadays, 
however,  we  apply  the  principle  of  rest  to  a  great  variety  of  nervous 
disorders.  Besides  its  indication  in  many  cases  of  hysteria  and  neuras- 
thenia, we  find  it  of  the  greatest  benefit  in  all  sorts  of  nervous  and 
mental  troubles,  and  especially  in  such  as  evince  a  tendency  to  waste  of 
tissue  and  U)  exhaustion. 

Most  cases  of  acute  mania  need  to  be  treated  by  rest,  which  should 
be  made  as  absolute  as  possible.  Many  cases  of  acute  melancholia 
recover  more  quickly  when  confined  to  bed.  While  in  many  mental 
cases  the  rest  should  be  absolute  for  a  period  of  several  weeks  in  order 
to  insure  a  successful  termination,  it  is  astonishing  how  much  benefit 
can  be  obtained  by  a  modified  rest  treatment — that  is,  by  merely  pro- 
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longing  the  daily  amount  of  repose  in  bed.  The  principle  is  to  apply 
rest  methodically,  and  in  proportion  to  the  degree  of  nervous  exhaos* 
tion,  strain,  or  irritation. 

When  rest  is  made  nearly  absolute,  it  is  necessary  that  tissue  meta- 
bolism should  be  encouraged  by  attention  to  the  amount  and  quality 
of  food,  and  especially  by  substitution  of  some  passive  artificial  exer- 
cise for  the  active  movements  upon  which  the  organism  has  hitherto 
depended.     This  is  accomplished  chiefly  by  massage. 

Massage. — Massage  was  a  favorite  remedy  and  luxury  in  ancient 
Roman  times,  when  it  figured  as  the  Aliptic  Art  ;^  so  that  it  is  not  at  all 
a  new  remedy,  but  its  vogue  in  recent  years  has  assumed  enormous  pro- 
portions, and  it  has  received  a  scientific  study  and  systematization  to 
which  the  ancients  were  strangers.  This  rubbing,  beating,  and  knead- 
ing of  the  trunk  and  limbs,  when  skilfully  done,  is  an  essential  adjunct 
to  the  absolute  rest  treatment.  It  is  invaluable  in  many  kinds  of  pain, 
and  it  often  surpasses  drugs  as  a  soother  of  h*ritation  and  an  inducer  of 
sleep. 

Diet. — It  is  needless  to  say  that  in  connection  with  a  form  of  rest 
treatment  simplicity  should  be  the  rule  as  regards  food.  The  selection 
should  be  made  from  the  point  of  view  of  easy  digestibility,  and  fore- 
most in  this  regard  stand  milk  and  its  various  preparations.  Wh^re 
milk  can  not  be  taken  in  its  ordinary  form,  some  more  digestible  prepa- 
ration may  be  employed,  such  as  peptonized  milk,  koumiss,  matzoon, 
or  somal.  In  cases  undergoing  a  rest  treatment  this  is  the  main  staple 
of  food,  and  it  should  be  given  frequently  and  in  considerable  quantity. 
Overfeeding  is  indeed  another  principle  in  the  treatment  of  any  of  the 
nervous  and  mental  diseases  in  which  exhaustion  is  a  feature.  Thus, 
absolute  rest  and  overfeeding  must  be  our  chief  reliance  in  acute  mania, 
and  in  severe  types  of  melancholia.  Many  cases  require  feeding  every 
hour  or  two  hours.  Raw  or  soft-boiled  Qggi^,  rare  or  raw  beef,  specially 
prepared  cereals,  and  sometimes  green  vegetables  and  fruits  may  be 
added  to  the  diet.  (By  specially  prepared  cereals  I  mean  simple  boiled 
rice,  stale  bread  in  the  form  of  toast,  or,  better,  bread  which  has  been 
twice  baked — Zwieback).  Stimulants  are  only  occasionally  indicated, 
and  then  es])eeially  in  acute  maniacal  or  other  dangerously  exhausting 
conditions. 

A  somewhat  similar  form  of  diet  is  appropriate  for  mental  disturb- 
ances having  a  rheumatic  or  gouty  diathesis  as  a  basis.  The  same  diet 
is  essential  in  all  cases  of  insanity,  neurasthenia,  epilepsy,  and  so  on, 
which  seem  to  depend  u]K)n  auto-intoxication  from  fermentative  or 
putrefactive  changes  in  the  intestinal  contents,  and  such  cases  we  find 
nowadays  to  be  not  at  all  infrequent. 

Hydrotherapy. — When  in  1893  I  wrote  a  paper  on  "  Hydrotherapy 
in  the  Treatment  of  Nervous  and  Mental  Diseases ''  ("  Amer.  Jour,  of 
the  Med.  Sciences,"  Februarj^,  1803),  there  was  really  no  place  in  the 
city  of  New  York  to  which  one  could  send  patients  and  have  his  own 
ideas  as  to  treatment  faithfully  carrie<l  out ;  nor  did  I  know  of  a  single 

1  ''The  Aliptic  Art:  a  Historical  Study,"  by  the  author,  "Phila.  Med.  News," 
Aug.  11,  1883. 
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asylum  for  the  insane  in  this  country  installed  with  hydrotherapeutio 
apparatus^  such  as  I  had  seen  in  a  number  of  asylums  abroad,  even 
in  so  remote  a  country  as  Greece.  Now  I  could  name  many  public 
and  private  asylums  which  are  equipped  with  arrangements  for  this 
'  purpose. 

Water  affects  the  nervous  system  in  a  variety  of  ways. 

Cold  baths  increase  and  warm  baths  diminish  the  irritability  of  the 
brain  and  spinal  cord  in  a  reflex  manner  by  stimulating  the  sensory 
and  vasomotor  nerves  of  the  skin,  thus  influencing  the  cerebrospinal 
circulation. 

For  some  years  they  have  been  using  in  German  asylums  the  con- 
tinuous bath  for  cases  of  excitement.  The  patients  stay  day  and  night  in 
these  baths,  sometimes  continuously  for  weeks  or  even  months.  Occa- 
sionally the  continuous  bath  is  used  only  for  five,  six,  or  eight  hours  per 
day.  The  water  is  kept  at  a  comfortable  tepid  temperature.  No  very 
serious  skin  disorders  are  produced  by  such  prolonged  immersion,  and  the 
method  is  well  adapted  to  cases  of  excitement. 

Short  cold  baths,  especially  when  combined  with  sprinkling,  shower- 
ing, or  rubbing,  are  powerfully  stimulating,  exhilarating,  and  tonic. 
Cold  baths  stimulate  peristalsis  and  the  visceral  reflexes  in  the  cord, 
and  increase  blood-pressure.  Prolonged  warm  baths,  steam  and  hot^ 
air  baths,  and  the  hot  pack  are  relaxing,  fatiguing,  and  tend  to  induce 
sleep.  Warm  baths  diminish  arterial  tension  and  reduce  the  irritability 
of  individual  nerves  and  the  whole  nervous  system.  The  spinal  douche 
is  of  the  greatest  service  in  many  nervous  disorders,  because  of  its  re- 
markable tonic,  revulsive,  and  derivative  effects.  It  is  a  powerftd 
mental  as  well  as  physical  stimulus.  By  means  of  various  nozzles  it  is 
ejected  in  the  form  of  a  strong  stream  up  and  down  the  back  of  the 
patient  for  a  few  seconds  only,  at  a  distance  of  some  ten  feet.  Patients 
with  good  reaction  do  not  need  any  s])ecial  preparation,  but  at  the 
beginning  it  is  well  to  have  the  patient  take  a  warm  bath  or  stay  a  few 
minutes  in  a  hot-air  box  previous  to  its  application.  At  the  first 
stances  the  water  should  not  be  too  cold.  Later,  it  may  be  gradually 
lowered  to  50°  F.  It  should  be  taken  every  day,  when  possible.  Oc- 
casionally this  cold  spinal  douche  is  alternated  with  a  hot  douche  (the 
so-called  Scotch  douche).  This  is  an  exceedingly  successful  procedure 
in  many  cases  of  hysteria,  neurasthenia,  and  in  lethargic  and  hysterical 
forms  of  insanity,  where  there  are  sluggish  intellect,  great  depression, 
apathy,  stupor,  catalepsy,  etc.,  and  in  any  case  of  nervous  and  mental 
disease  where  anemia,  chlorosis,  or  gastric  trouble  exists. 

In  insomnia  there  is  no  other  remedy  so  generally  efficient  and  at 
the  same  time  so  innocuous.  I  have  seen  it  successful  in  wake- 
fulness from  every  kind  of  cause,  and  in  cases  seemingly  intractable 
to  other  remedies.  There  are  two  hydriatic  procedures  for  the 
production  of  sleep.  One  is  the  prolonged  warm  whole  bath,  at  a 
temperature  of  70®  to  90®  F.,  for  from  one-half  to  two  hours  just  before 
retiring.  This  is  indicated  in  mild  cases  of  insomnia.  But  the  hot 
wet-pack  is  more  effectual  and  more  widely  applicable  in  all  forms  of 
sleeplessness,  whether  in  nervous  or  insane  individuab.     It  is  applied 
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in  this  way :  A  blanket,  nine  by  nine  feet,  is  spread  upon  the  patient's 
bed,  and  upon  this  a  sheet,  wrung  out  dry  after  dipping  in  hot  water,  is 
laid.  The  patient  lies  down  upon  this,  and  the  sheet  is  at  once  evenly 
arranged  about  and  pressed  around  the  whole  body,  with  the  exception 
of  the  head,  after  which  the  blanket  is  also  immediately  likewise  closely 
adjusted  to  every  part  of  the  patient's  body.  Other  dry  blankets  may 
now  be  added  as  seems  necessary.  The  patient  remains  in  this  an  hour 
or  longer ;  all  night,  if  asleep. 

I  know  of  no  better  treatment  of  acute  maniacal  conditions,  for 
instance,  than  rest  in  bed,  overfeeding,  the  hot  wet-pack,  and  the  occa- 
sional employment  of  some  sleep-producing  agent. 

Treatment  of  Auto-intoxication. — Researches  in  the  physiologi- 
cal chemistry  of  digestion,  as  well  as  observations  in  many  pathological 
conditions,  have  established  that  auto-intoxication  from  the  absorption 
of  poisonous  substances  generated  in  the  alimentary  canal  by  putre- 
factive and  fermentative  processes,  or  in  the  various  tissues  of  the  body  by 
a  perverted  chemistry,  is  not  only  a  real  thing,  but  a  frequent  factor  in  the 
etiology  of  a  number  of  nervous  disorders,  such  as  headache,  neurasthenia, 
hysteria,  neuralgia,  and  even  graver  maladies,  like  epilepsy,  melancholia, 
mania.  It  behooves  us,  therefore,  in  these  diseases,  to  investigate  care- 
fully for  evidence  of  any  such  cause.  Periodical  or  constant  attacks  of 
gaseous  diarrhea  are  somewhat  indicative  of  this  condition.  Frequently 
the  condition  of  the  bowels  furnishes  no  information  of  the  actual  state  of 
affairs.  Recent  researches  tend  to  show  that  an  excess  of  ethereal  sul- 
phates in  the  urine  (indican)  in  connection  with  other  symptoms  is  a  good 
index  of  auto-intoxication. 

When  auto-intoxication  is  suspected  as  the  causative  factor  in  any 
nervous  disorder,  it  is  essential  to  regulate  the  diet  in  the  manner 
already  mentioned,  and  there  are  at  our  disposition  a  number  of  intes- 
tinal antise])tics  which,  though  not  always  efficient,  are  yet  often  of 
very  jrreat  benefit.  I  have  found,  in  my  own  ])ractice,  that  beta- 
naphtol  is  one  of  the  best  intestinal  antiseptics.  I  give  it  in  ca]>sule8 
of  five  grains  each,  tsvo  hours  afler  eating,  with  water.  In  several  cases 
of  epilej)sy  and  of  melancholia  it  has  acted  exceedingly  well.  In  many 
cases  of  epilepsy  salicylate  of  soda  has  also  proved  itself  of  great  value. 
Salol,  t(K),  is  a  good  intestinal  antiseptic.  Sometimes  I  have  made 
excellent  use  of  peppermint  for  the  same  pur])ose.  I  think  the  abun- 
dant use  of  water  a  necessary  adjunct  in  the  treatment,  usually  advising 
the  drinking  of  hot  water  several  times  daily  on  an  empty  stomach,  and 
sometimes  adding  thereto  frequent  flushing  of  the  large  intestine  with 
warm  water. 

Electrotherapy. — General  faradization  with  a  current  sufficiently 
strong  to  contract  the  muscles  has  nuich  the  same  value  as  massjige 
where  the  rest-cure  is  employcnl ;  it  exercises  the  muscles  and  stimulates 
metabolism.  Over  and  above  this  it  has  a  tonic  eHect.  Galvanism  is 
only  of  use  in  complicating  conditions,  such  as  neuralgias,  sciatica,  and 
the  like.  The  same  is  true  of  the  static  and  sinusoidal  currents. 
Electrization  of  the  head  for  the  jmrpose  of  influencing  illusions,  hal- 
lucinations, and  delusions   is  occasionally  of  service,  but  doubtless  its 
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influence  is  almost  wholly  of  a  suggestive  nature.  However,  it  is  no 
to  be  interdicted  on  that  account,  for  suggestion  is  in  itself  a  valuable 
therapeutical  adjunct,  and  so  good  a  method  of  increasing  its  usefulness 
as  is  afforded  by  electricity  is  not  to  be  slighted.  Suggestion  is  a  species 
of  psychic  therapy. 

Drugs. — The  narcotics  are  of  great  importance  in  the  treatment  of 
insanity.     Among  these,  opium  and  its  alkaloids  easily  stand  first. 

Opium,  morphin,  codein,  all  have  a  hyj)notic  effect,  but  their 
especial  value  lies  in  their  sedative  influence  uj)on  mental  hyperesthesia, 
anxious  states,  etc.;  in  their  contraction  of  the  blood-vessels,  and  in 
their  stimulation  of  the  nutrition  of  the  central  nervous  system.  The 
hypodermatic  use  is  best.  They  are  particularly  indicated  in  melan- 
cholia, acute  alcoholic  psychoses,  and  hallucinatory  paranoia,  very 
seldom  in  maniacal  states.  They  are  contraindicated  in  most  maniacal 
conditions,  collapse,  fatty  heart,  uncom])ensated  valvular  disease,  and 
marasmus.  The  patient  should  not  know  the  name  of  the  drug  used. 
Opium  and  codein  are  preferable  always  to  moq)hin,  because  of  less 
danger  of  forming  a  habit.     The  doses  must  be  gradually  increased. 

The  constipation  at  first  present  during  the  administration  of  opiates 
disappears  later. 

Hyoscin,  hyoscyamin,  and  duboisin  are  isomeric  alkaloids,  and 
have  much  the  same  qualities  and  are  alike  in  their  effects  upon  the 
organism.  Next  to  the  opiates  they  form  the  chief  drugs  of  the 
alienist's  armamentarium.  Their  great  value  lies  in  their  sedative 
influence  upon  motor  centers.  They  are  used  hypodermatically  in  doses 
of  from  j^-^  to  ^  of  a  grain.  Almost  immediately  after  injection  the 
muscles  l>ecome  incoordinated  and  weak,  and  in  ten  or  fifteen  minutes 
the  patient  sinks  into  a  light  sluml^er  which  lasts  from  six  to  eight 
hours.  The  peripheral  arteries  are  contracted,  giving  the  patient  a 
striking  pallor;  the  breathing  is  sIowikI,  the  ]>ulse  retarded  or  made  in- 
termittent, the  throat  rendered  ver}^  dry,  and  the  pupils  enlarged  and 
accommodation  paralyzed.  These  drugs  are  contraindicated  in  heart 
disease,  and  in  no  vAxse  should  they  be  continued  any  length  of  time. 
Precious  as  they  are  on  the  right  occasion,  their  employment  should  be 
subje(it  always  to  the  careful  and  judicious  supervision  of  the  physician. 

Another  feature  of  their  physiological  action  to  be  borne  in  mind  is 
their  jK)wer  to  induce  dreadful  hallucinations  in  a  well  person — a  fact 
which  emphasizes  the  need  of  care  in  administering  them  to  an  indi- 
vidual whose  mind  is  trembling  in  the  balance.  Ijong-continued  use 
of  these  alkaloids  interferes  with  nutrition. 

From  what  has  been  said  of  the  action  of  these  drugs,  it  will  be  seen 
that  their  effectiveness  is  most  manifest  in  conditions  of  motor  excite- 
ment, in  mania,  agitiited  melancholia  (combined  with  morphin),  in 
agitated  dementia,  and  in  the  motor  excitement  of  epilepsy  or  paresis. 
I  have  often  been  able  to  feed  excited  patients  who  refused  food,  imme- 
diately after  the  injection  of  the  alkaloid,  during  the  few  minutes  that 
elapse  before  the  advent  of  sleep. 

The  bromids,  aside  from  their  particular  value  in  epileptic  psy- 
choses, are  often  useful  in  other  forms  of  mental  disease,  owing  to  their 
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effect  in  diminishiug  cerebral  activity  and  reflex  irritability.  In  qpilep« 
tic  insanities  the  combination  of  the  bromids  and  opium  is  espeoiaUy 
effective.  They  are  of  use  in  any  mental  excitement  which  is  con- 
joined with  some  reflex  irritability  (illusions  and  organic  sensations^ 
uterine  and  genital  disorders).  As  an  anti-aphrodisiac  they  are  employed 
in  insanity  with  erotic  manifestations.  In  large  doses,  sixty  to  ninety 
grains  and  over,  they  act  well  as  a  safe  and  innocuous  hypnotic 

Chloral  hydrate  is  not  so  much  used  as  formerly,  though  its  hyp- 
notic effect  resembles  very  closely  natural  sleep.  It  is  applicable  to 
acute  hallucinatory  conditions,  insanities  associated  with  chorea,  and  in 
the  epileptic  psychoses.  In  status  epilepticus,  per  rectum  it  is  one  of 
the  most  valuable  remedial  agents.  In  some  conditions,  combinations 
of  chloral  with  morphin  are  of  much  utility.  Chloral  is  a  heart  poison^ 
and  its  use  is  contraindicated  in  cardiac  and  vascular  disease.  Chloral- 
amid  is  of  little  value. 

Paraldehyd  is  a  simple  hypnotic  whose  utility  is  not  suf&cientiiy 
appreciated.  Naturally,  its  bad  taste  and  the  rather  disagreeable  odor 
left  upon  the  breath  have  limited  its  sphere  of  usefulness ;  but  it  has 
no  bad  influence  upon  the  heart  or  nutrition.  It  can  be  given  in  heart 
disease,  and  patients  seem  to  thrive  and  grow  fat  upon  it  The  dose  is 
from  one-half  to  two  drams,  but  increasing  doses  are  necessary^  and  I 
have  had  patients  who  have  taken  four  or  more  drams  at  a  dose.  It  is 
especially  useful  in  conditions  of  inanition  and  in  insanities  founded 
upon  hysteria  or  neurasthenia.  The  taste  and  odor  of  the  drug  can  be 
concealed  in  orange-water  or  weak  brandy.  Amylene  hydrate  is  of  less 
value ;  it  stands  between  chloral  and  paraldehyd. 

Veronal,  trional,  and  sulphonal,  as  simple  sleep-producing  agents, 
are  preeminent  where  nothing  but  sleep  is  the  object  to  be  attained. 
Trional  and  veronal  act  quickly,  sulphonal  slowly;  hence  a  combination  of 
two  of  them  in  equal  doses  is  particularly  fortunate  in  its  results,  inducing, 
as  it  (l(X's,  rapid  and  prolonged  slumber,  l-'ive  to  ten  grains  each,  or  more, 
if  Indicatwl,  may  be  given  at  bedtime  with  a  glass  of  hot  milk.  The 
tastelessness  of  these  drugs  affords  the  possibility  of  administering  them 
without  the  knowknlge  of  the  patient,  mixal  with  salt  or  sugar,  or  spreiul 
with  butter  upon  bread.  Sulphonal  used  for  a  long  ])eriod  prcKluces  mus- 
cular weakness  and  incocmlination.  All  of  these*  agents  may,  after  a 
time,  give  ris(^  to  some  disorder  of  the  alimentary  canal.  They  are  said 
to  oc(  asionallv  increase  the  intensity  of  auditory  hallucinations. 

Moral  Treatment. — Psychotherapy  is  among  the  most  ]m]H)rtant 
means  of  tn^atment  of*  insanity.  The  genend  ])raetiti()ner  is  especially 
concerned  with  it  in  the  ejirly  stages  of  mental  disonler ;  later,  if  the 
patient  is  turned  over  to  the  care  of  the  asylum,  it  is  still  of  the  utmost 
ini|M)i1anee,  and  the  physicians  in  institutions  know  well  the  m^cessity 
an<l  utility  of  m(»nil  agiMicies  in  ell'ecting  a  cure  or  in  at  least  amelio- 
rating the  condition  of  their  charges.  Physicians  who  have  much  to  do 
with  onlinarv  f'mctional  nervous  disorders — livsteria,  neurasthenia,  mild 
depression,  and  hy|MK»hondriasis — are  familiar  with  the  wonderful  influ- 
enc<»  they  are  able  to  exert  over  the  mental  attitude  of  patients  thus 
afllictcMl,  i)v  kindness,  patience,  firmness,  interest,  and  sympathy.    Every- 
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thing  they  say  or  do,  if  rightly  said  or  done,  conveys  a  suggestion, 
inspires  hopefulness,  increases  the  efficacy  of  their  prescriptions,  points 
out  the  way  to  health  and  a  new  lease  of  life.  The  insane  also  are  in 
the  same  way  dominated  by  the  personality  of  the  physician  and  of 
those  chosen  to  carry  out  his  instructions.  Some  physicians  are  fortu- 
nate enough  to  possess  peculiar  gifts  in  this  way,  and  their  influence  is 
potent  for  incalculable  good.  Aside  from  this  personal  influence,  the 
physician  is  called  uj^on  to  direct  and  regulate  the  entire  disposition  of 
the  time  of  the  patient  and  to  make  for  him  the  environment  suitable  to 
his  malady.  He  prescribes  isolation  from  friends,  the  care  of  strangers, 
the  rest-cure,  the  periods  and  kinds  of  exercise,  the  mental  and  manual 
occupations,  the  amusements,  all  of  which  go  to  make  up  psychotherapy. 
Some  of  the  principles  of  this  moral  treatment  we  will  now  briefly  touch 
upon. 

The  value  of  isolation  in  melancholia  and  of  the  rest-cure  for  both 
acute  mania  and  melancholia  has  already  been  mentioned.  There  are 
cases  of  melancholia,  however,  in  which  a  modified  rest-cure  is  better 
than  the  complete  rest-cure.  In  such  cases,  after  recumbence  in  beci 
fix>m  six  in  the  evening  until  noon  the  next  day,  much  of  the  afternoon 
may  be  spent  in  simple  exercise,  such  as  walking  slowly  about  out-of- 
d(X)rs.  It  is  best  not  to  set»k,  by  amusements,  visits  of  friends,  and  other 
cheerful  devices,  to  raise  the  melancholiac  from  his  depression,  for  usually 
these  attempts  rather  add  to  his  misery  by  force  of  contrast.  A  neutral 
atmosphere,  so  far  as  the  emotions  are  concerned,  is  best,  though  an 
occasional  word  of  confident  reassurance  is  useful. 

In  acute  stag(»s  of  insanity  it  is  best  not  to  discuss  the  hallucinations 
and  dehisions  of  the  patient,  although  neither  ])hysician  nor  nurse 
should  ever  fall  in  with  or  act  upon  his  ern)n(»ous  ideas.  Whenever 
goo<l  judgment  suggests,  a  brief  but  jM)sitive  denial  of  the  truth  of  the 
imaginings  of  tlie  patient  shoukl  be  made.  Later  on  such  correction 
may  with  advantage  be  made  more  frequently  and  constantly. 

Wh(»n  the  patient  is  not  taking  a  rest-cure,  (wcupation  of  some  kind 
is  essential  to  his  progress  toward  recovery.  Most  useful  are  all  forms 
of  muscular  or  manual  employment,  for  labor  of  this  kind  keeps  the 
attention  more  or  less  fixed  upon  what  is  being  done,  the  flow  of  ideas 
is  checdvcd  and  limited  to  a  considerable  degree,  and  the  mind  is  pre- 
vented from  concentrating  itself  u|K>n  illusions,  hallucinations,  and 
delusions.  Moreover,  muscular  exercise  is  an  outlet  for  superfluous 
energy  ;  motor  excitement  is  reduced  by  it ;  tissue  metabolism  is  accel- 
eratcil  ;  and  when  the  work  is  over,  the  organism  gains  all  the  more 
readily  a  certain  comjK)sure  of  mind  and  repose  of  body.  Out-of-door 
o(»cupation  is  best — ganlen  and  field  work  for  men,  garden  work  for 
women  ;  walking,  bicycling,  etc.,  for  either  sex.  Among  indoor  em- 
ployments we  have  ordiimry  housework,  drawing,  knitting,  sewing, 
embroidery,  carpentry,  wood-carving,  etc.,  all  of  which  employ  the 
muscles  meth(Hlically.  In  a»rtain  cases  mental  occupation  is  useful, 
though  it  should  be  of  the  siniplest  kind.  For  instance,  during  my 
practice  at  tlu»  Hudson  Kiver  State  Hospital  fi)r  the  Insane,  we  found 
much  value  in  the  establishment  of  a  regular  country  school,  attended 
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l)y  patients  of  all  ages.  We  had  ^^  spelling  bees/'  copying  lessonsy 
reading  aloud,  blackboard  exercises,  geography,  simple  aritlinieticy  fling- 
ing, and  so  on.^ 

A  very  important  point  in  the  management  of  the  insane  is  never  to 
practise  deception  upon  them  in  any  way.  Be  absolutely  tmthful  in 
every  statement  to  them.  Never  remove  a  patient  to  an  asylum  under 
the  impression  that  it  is  a  hotel  or  sanatorium.  It  is  better  to  slate 
exactly  what  is  going  to  be  done,  and  then  use  force  in  the  removal,  if 
necessary. 

Hypnotism  has  been  frequently  practised  upon  the  insane,  in  the 
effort  to  modify  hallucinations  or  delusions,  rarely  with  any  definite 
success,  occasionally  with  ill  results,  and  generally  with  no  effect  what- 
ever. 

There  are  a  few  conditions  among  the  insane  which  require  particalai 
treatment  or  management.     Among  them  are  : 

Suicidal  Tendencies. — Suicidal  patients  are  among  those  who 
require  constant  watching  and  the  removal  of  every  means  of  self- 
injury.  This  is  often  difficult  in  treating  such  patients  in  their  own 
homes.  How  difficult,  it  may  be  conjectured  from  the  fact  that,  even  in 
asylums,  with  all  their  safeguards,  suicide  is  by  no  means  infrequent. 
Thus,  145  patients  in  the  asylums  of  the  State  of  New  York  committed 
suicide  between  October  1, 1888,  and  September  30, 1906. 

Suicidal  patients  are  to  be  watched  night  and  day,  and  kept  in  bed, 
and  even  put  in  restraint,  if  desperate.  I  have  known  a  patient  to 
strangle  herself  with  a  cord  while  lying  in  bed  under  the  eye  of  a 
nurse.  Another,  broke  a  small  piece  from  a  china  plate  and  tried  to  cut 
her  wrists  under  the  bedclothes.  While  suicide  is  most  common 
among  mclancholiacs,  patients  with  general  paresis,  paranoia,  epileptic 
psychcMws,  and  toxic  delirium  sometimes  attempt  it.  The  physician 
attending  suc^h  patients  should  see  to  the  guarding  of  windows  and  the 
removal  of  k(»ys,  hooks,  scissors,  weajwns,  drugs,  strings,  long  pins, 
mat(*lH\s — in  fact,  of  all  instruments  and  means  which  he  may  suspect 
to  he  utilizable  for  a  suicidal  purpose. 

Refusal  of  Food. — The  acutely  maniacal  often  can  not  be  made  to 
take  sulHciciit  nourishment,  becnmse  they  do  not  stop  long  enough  in 
their  i(UM)in()tor  excitement  to  ixTuiit  of  eating.  The  watchful  and  per- 
severing iiurs(»  can  genenilly,  by  persistent  effort,  induce  the  patient  to 
swallow  a  c<)nsideral)lc  <iuantity  of  liquid  fcHHl  (preferably  in  a  metal  or 
heavy  china  cup,  becausti  the  |)atient  innjucntly  knoc*ks  the  vessel  from 
the  liand  of  the  nurse).  Such  patients  can  ofttMi  be  fed,  as  already 
8t4it<Ml,  iinnic<liately  after  a  liy]>oderniatic  injection  of  hyoscin  or  duboi- 
sin  heion*  the  supervention  of  sleep. 

Other  {Kitients  refus(»  to  eat  because  of  delusions  of  jioverty  or 
l)oisouing,  suicidal  pnKiilivity,  or  simply  fnnn  absolute  distaste. 

Where  onlinary  means  fail,  the  nasal  tube  should  Ih»  resorted  to, — 
one  of  larg(»  «dil)er  with  niblwr  funnel  attached, — and  through  this, 
once  or  twice  daily,  a  mixture*  of  a  pint  of  milk,  two  or  three  raw  eggs, 
a  little  meat-juice,  and,  if  netnled,  bnuidy,  may  Ik»  intHxlueed. 

*  See  also  Psychotherapy,  iwjfe  7tt3. 
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Before  resort  to  this  means  nutritive  enemata  may  be  employed 
(three  raw  eggs,  a  half-pint  of  milk,  a  half-pint  of  water,  and  a  little 
meat-juice). 

I  have  been  in  the  habit  of  delaying  the  use  of  the  nasal  or  stomach- 
tube  to  the  last  moment  of  safety,  even  for  several  days,  rather  than 
subject  the  patient  to  the  excitement  of  its  employment.  It  is  only  in 
rare  instances  that  feeding  is  not  effected  in  some  other  way  before  the 
use  of  the  tube  becomes  imperative. 

Violence  and  Destructiveness. — Hypodermatic  medication  and  hot 
wet-packs  are  indicated  in  periods  of  excitement  with  tendency  to  vio- 
lence and  destructiveness.  It  has  already  been  intimated  that  active 
physical  labor  or  exercise  is  a  safety-valve  for  patients  with  proclivities 
of  this  kind.  Isolation  in  an  empty  room  with  protected  windows  is 
sometimes  resorted  to  in  institutions,  and  abroad  the  padded  room  is  a 
favorite  place  for  patients  whose  violent  jactitations  may  lead  to  serious 
injuries  to  himself.  The  padded  room  consists  simply  of  a  room  lined 
as  to  walls  and  floor  with  cushions.  Mechanical  restraint  is  used  in  the 
last  extremity,  when  chemical  restraint  and  other  means  have  failed. 
The  camisole  and  safety-sheet  are  employed  only  in  cases  with  desperate 
suicidal  tendencies,  proclivity  to  excessive  masturbation,  great  violence 
and  destructiveness,  and  where  needed  to  keep  in  place  surgical  dress- 
ings, splints,  etc.  In  asylums  mechanical  restraint  has  been  nowadays 
almost  entirely  abandoned. 

Masturbation. — Masturbation  is  more  often  the  consequence  and 
concomitant  of  insanity  than  its  cause.  It  may  be  ameliorated  occa- 
sionally by  drugs  like  bromids,  camphor,  and  lupulin.  Cold  baths  and 
hard  physical  labor  are  more  successful  in  combating  this  habit  In 
excessive  masturbation,  constant  watching  day  and  night  or  the  use  of 
mechanical  restraint  is  necessary.  The  use  of  blistering  fluids  on  the 
genital  organs  is  only  of  temporary  service.  There  are  instances  in 
which  the  habit  is  so  fixed  and  so  uncontrollable — for  example,  among 
some  imbeciles — that  surgical  interference  would  be  quite  justifiable 
(castration,  clitoridectomy,  ovariotonvy,  section  of  the  pudic  nerves, 
ligation  of  the  vas  deferens). 


CHAPTER  VI. 
MANIC-DEPRESSIVE  INSANITY. 

Manic-depressive  insanity  is  best  exemplified  by  cases  of  circular 
insanity  in  which  we  have  recurring  cycles  of  maniacal  and  melancholic 
outbreaks.  But  it  is  the  merit  of  Kraepelin  to  have  studied  large 
numbers  of  patients  suffering  from  mania  or  melancholia  for  periods  of 
years,  delving  deeply  into  their  previous  histories,  and  following  them 
up  long  after  they  had  left  his  immediate  professional  care.  This 
method  of  observation  led  to  surprising  results,  not  only  in  the  matter 
of  diagnosis,  but  also  of  prognosis.  The  profession  had  long  fancied 
that  little  could  be  added  to  our  clinical  knowledge  of  the  types  of 
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insanity  however  much  remains  to  be  learned  as  to  their  pathology. 
Certainly,  very  little  brush-work  was  needed  to  complete  the  maniacal 
picture,  and  melancholia  has  been  a  classical  syndrome  since  the  time 
of  Hippocrates.  That  these  two  contrasted  phases  of  mental  disorder 
sometimes  appeared  successively  in  the  same  individual,  as  an  alternat- 
ing or  circular  insanity,  was  also  well  known,  but  such  combined  exam- 
ples were  esteemed  exceptional  and  rare.  It  was  here  that  the  astute 
Grerman  clinician  stepped  in  and,  by  taking  tlie  long  view  over  periods 
of  years  in  his  cases,  made  the  discoveries  which  have  rather  upset  our 
former  classifications,  and  overturned  some  of  our  criteria  for  prognosis. 

He  learned  by  his  investigations  that  not  only  is  alternating  insanity 
much  more  common  than  psychiatrists  deemed  it  to  be,  but  that  the 
majority  of  patients  suffering  from  what  we  formerly  looked  upon  as  a 
pure  mania  or  a  plain  melancholia  proved  by  their  previous  or  subse- 
quent histories  to  be  subject  to  recurrences  of  attacks,  which  may  be 
either  maniacal  or  melancholic;  and,  furtliermorc,  that  there  are  many 
patients  who  present  on  careful  study  simultaneous  manifestations  of 
both  these  phases — i.  e.,  a  mixture  of  manic  and  melancholic  symptoms 
at  one  and  the  same  time. 

For  instance,  the  following  table  shows  the  contrast  between  the 
cardinal  s3rmptoms  of  mania  and  melancholia: 

Mania.  Melanchoua. 

Exaltation.  Depression. 

Accelerated  flow  of  ideas.  Retarded  flow  of  ideas. 

Motor  excitement.  Motor  inhibition. 

Now  we  have  occasionally  cases  of  manic  stupor  (combination  of 
exaltation  and  motor  inhibition),  or  again  agitated  depression  (combina- 
tion of  motor  excitement,  accelerated  flow  of  ideas  and  depression),  or 
still  further  the  so-called  unproductive  mania  (combination  of  exaltation, 
motor  cxciteiiient,  and  retarded  flow  of  thought). 

The  term  nianic'-<h»pros.sive  insanity  is  thus  made  to  cover  almost  all 
of  the  old  types  of  iiissuiity  that  we  formerly  looktnl  u|><)n  as  sejxirate, 
sharply -defined  elinieal  syndnmies,  viz.:  mania,  melancholia,  and  cir- 
cular insanity.  And  Krae|)elin  natundly  assumes  for  manic-depressive 
infinity  an  identical  pathology  for  its  contrasteil  or  mixed  manifesta- 
tations,  though  what  sneh  |>atholo^y  may  Ik*  is  wholly  a  matter  of  si>ecu- 
lation.  Km<*peliii  limits  the  term  melancholia  to  the  depn^ssinl  psychosis 
of  scMiihty.  Then*  is  no  doubt  that  we  owe  Kraepelin  much  for  the 
new  views  thus  pven  us.  It  may  he,  however,  that  mcxlifieations  will 
bo  made  as  tinu*  jrtH's  on  in  this  e(mception  of  the  manic-<lepn»ssivo  svn- 
drome.  The  brilliant  ex|)onent  of  mani<'-depressive  iusjinitv  has  the 
advantage  of  us  at  present  in  having  already  a<*<*nninlatiMl  his  material 
recjuirintr  <l<K»ades  of  observation  for  verification,  while  we  must  wait 
yejirs  yet  with  our  own  <nis(»s  before  determining  for  ourselvc»s  the  ulti- 
mate truth  of  his  conclusions.  Many  of  us  doubtless  have  cjises  in  mind 
whicli  have  pjissed  through  an  attack  of  ordinar>^  mania  or  melancholia 
with  re<»ovrry,  witlnait  history  of  pivvious  attacks,  and  with  no  subst^ 
quent  attacks  for  years  to  the  pres<»nt  time.     We  nmst  now  have  the  feel- 
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ing  that  recurrence  in  one  or  the  other  phase  is  a  possibility,  and  yet  the 
patient  may  go  through  life  without  such  recurrence.  Under  the  cir- 
cumstances, is  it  worth  while  to  change  the  name  of  the  disorder  from 
its  well-known  designation  to  the  complex  phrase  manic-depressive 
insanity?  And  is  it  altogether  profitable  to  exchange  that  classical 
immemorial  expression  "melancholia"  for  the  cumbrous  phrase,  "the 
depressed  type  of  manic-depressive  insanity,"  when  we  mean  exactly 
what  we  did  before,  only  assuming  a  new  theory  as  to  probable  pathol- 
ogy? Why  abandon  the  word  "mania,"  when  language  needs  conden- 
sation, for  a  phrase  like  "the  manic  type  of  manic-depressive  insanity?" 
The  clinical  pictures  remain  the  same;  their  interrelations  are  differently 
conceived.  Some  of  the  features  of  these  psychoses  which  led  Kraepeliii 
to  classify  them  under  the  one  head  of  manic-depressive  insanity,  and 
to  assume  them  to  be  equivalents  of  one  and  the  same  fundamental 
pathological  process,  are  as  follows : 

The  coexistence  in  the  same  subject  of  alternating  mania  and  mel- 
ancholia (circular  insanity). 

The  presence  in  all  forms,  whether  excited,  depressed,  or  mixed,  of 
certain  fundamental  symptoms,  such  as  psychical  inhibition  (weakened 
attention,  retarded  flow  of  ideas,  insufficient  attention,  indifference)  and 
exalted  mental  automatism  (flight  of  ideas,  irritability,  impulses,  delu- 
sions, hallucinations  and  illusions,  fixed  ideas,  obsessions). 

Classification  of  Manic-depressive  Insanity. — Kraepelin  divides 

the  forms  of  psychoses  under  this  heading  as  follows: 

1 .  The  manic  type  of  manic-depressive  insanity. 
.  2.  The  depressed  type  of  manic-depressive  insanity. 
3.  The  mixed  type  of  manic-depressive  insanity. 

The  manic  tyj^e  is  separated  into  three  forms:  simple,  delusional, 
and  confusional. 

The  depressed  type  is  divided  into  three  forms :  simple,  delusional, 
and  stujx)rous. 

The  mixed  type  is  exemplified  in  cases  of  circular  insanity,  and  also 
in  very  singular  and  varied  mixtures  of  the  two  contrasting  phases  at 
the  same  time.  Thus,  some  patients  present  a  combination  of  psycho- 
motor excitement  with  emotional  depression,  and  others  ])sychomotor 
inhibition  with  emotional  exaltation.  Still  another  group  of  cases  is 
characterize*!  l)y  a  combination  of  stupor  with  motor  excitement. 

A  further  classification  of  manic-depressive  insanity,  showing  the 
various  old  forms  includeil  under  this  heading,  is  as  follows: 

,    T>    •   r    •        :*:  ,  f  Recurrent  mania. 

1.  Pcnwlic  insanities  |  iu,e„rrent. melancholia. 

2.  Altematinff  insanity,  Circular  insiuiity. 

3.  Irregular  forms. 

Etiology  of  Blanic-depressive  Insanity. — What  has  l)een  8ai<l  in 

the  previous  cliapter  as  to  etiology  of  insanity  in  general  neeil  not  l)e 
rej)eated  here.  Kraepelin  finds  heredity  a  feature  in  al)out  eighty  per 
cent,  of  his  cases  of  manic-depressive  insanity.  This  psychosis  forms 
about  fifteen  per  cent,  of  all  admissions  to  asylums.     The  disease  gen- 
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erallj  b^Ds  before  the  twenty-fifth  year,  bat  a  first  attack  may  take 
place  before  the  tenth  year  or  not  until  after  the  fiftieth  year  of  life. 

Prognosis. — ^Thc  prognosis  of  recovery  fix^m  the  existing  attack  of 
mania  and  melancholia  is  favorable,  from  circular  insanity,  unfavorable. 
But  from  the  new  standpoint,  given  us  by  Kraepelin,  we  are  not  able 
to  preclude  a  recurrence  of  attacks  of  mental  disorder  in  a  patient  re- 
covering from  mania  or  melancholia.  While  the  prognosis,  therefore, 
is  favorable  as  regards  the  single  attack,  the  possibility  of  subsequent 
attacks  must  be  carried  in  mind  by  the  physician  in  discussing  the 
prognosis  with  the  family. 

THE  MANIC  PHASE. 

As  already  indicated,  the  cardinal  symptoms  of  the  manic  phase  are 
the  elated  mood,  flight  of  ideas,  and  motor  agitation.  An  outbreak  of 
mania  is  often  preceded  by  a  period  of  depression  lasting  from  a  few 
days  to  a  few  weeks,  sometimes  as  long  as  two  months.  This  prodromal 
stage  is  characterized  by  a  general  feeling  of  malaise,  vague  uneasiness, 
and  hypochondriacal  complaints,  accompanied  often  by  headaches,  ceph- 
alic paresthesias,  constipation,  loss  of  appetite,  sleeplessness,  and  some 
loss  of  flesh. 

When  the  true  mental  disorder  begins  to  manifest  itself,  the  sorrowfiil 
mood  b^ins  to  give  way  to  an  exalted  condition,  which  the  patient 
looks  upon  as  a  state  of  renewed  health  and  well-being.  He  tekes  a 
renewed  interest  in  everything,  and  becomes  unusually  cheerful  and 
talkative.  The  degree  of  increasing  exaltation  varies  much  in  different 
cases.  In  mild  cases  the  patient  begins  to  surprise  his  intimates  by  his 
loquacity,  facetious  remarks,  jocularity,  and  by  his  rather  immoderate 
actions  and  undertakings.  He  enters  upon  many  new  schemes  ;  makes 
innumerable  calls  upon  friends  and  acquaintances ;  writes  numberless 
letters  ;  purchases  unnecessary  articles ;  and  is  inclintKl  to  excessive  in- 
dulji;ence  in  t<)l)acc(),  wine,  and  venerj'.  There  is  considerable  mobility 
or  lability  of  the  emotions,  so  that  the  elation  may  readily  pass  into 
conditions  of  anger  or  ti»ars  over  trifles.  In  more  severe  types  all  of 
these  symptoms  are  aggravated.  A  veritable  chaos  of  ideas  throngs 
through  his  mind,  and  the  eflwts  \\\)on  movement  of  this  crowding  series 
of  idesis  amount  to  a  c<mstant  motor  agitation.  The  patient  laughs, 
disclaims,  sings,  shouts,  makes  grimaces,  danc(»s,  runs  about,  and  becomes 
destructive  and  filthy,  all  inhibitory  idea-associations  ceasing  to  have 
any  influence  over  the  rioting  torrent  of  thought.  In  still  severer 
grades  wc  have  the  picture  of  an  acute  delirium,  Iwisterous  incoherence, 
a  motor  agitation  attiuning  to  violent  jactitation,  and  an  actual  and  con- 
siderable increase  of  temperature. 

The  patient  with  mania  is  fundamentally  optinn'stic  and  egotistic. 
Ever}'thing  about  him  is  n)St^-color(»il.  lie  flM'Is  ivjuvenated  ;  rejoices  in 
his  hejilth,  stn^ngth,  and  vitiility  ;  is  delightc<l  with  the  vivacity  of  his 
ideas  and  the  untrammeled  virility  of  his  intellectual  processes.  His 
gt»neral  and  siHK»ial  s(»nsibilities  are  onlinarily  unaflwted  ;  in  only  about 
one-fifth  of  the  cases  are  illusions  and  hallucinations  present,  and  these 
are  almost  always  limited  to  vision.     Occasionally  there  are  Ulusions 
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and  hallucinations  of  taste  and  touch.  Illusions  of  the  special  geiises 
are  more  frequent  than  halluc!  nations.  The  manias  of  extreme  youth 
or  age  are  especially  prone  to  manifest  hallucinatioDS.  Mania  marked 
by  the  preAcncc  of  numerous  illusions  and  hallucinations  is  often  desig- 
nated as  hallucinatory'. 

The  flight  of  idoas  in  mania  is  naturally  most  conspicuous  in  the 
speech  of  the  patient,  which  varies  from  garrulity  to  It^rrhea.  In 
the  milder  degrees  of  loquacity  we  are 
still  able  to  follow  the  sequence  of  asso- 
ciations. The  sentences  are  often  bound 
together  by  the  ordinary  relationship  and 
connections  of  ideas,  but  among  which 
many  latent  ideas  spring  into  conscious- 
ness and  expression ;  and,  agaui,  the 
soun<ls  of  words  spoken  surest  others 
of  similar  sound,  giving  rise  to  rhymes 
and  assonances.  Thus,  the  sight  of 
the  physician  may  siifi^st  dnigs,  a  cer- 
tain apothecary,  in  a  s|>ecial  street,  in 
some  familiar  town ;  and  the  town  may 
in  turn  give  rise  to  another  series.  On 
the  other  hand,  the  physician's  "  How 
do  you  do?"  may  invoke  a  string  of 
assonances  (verbigeration)  commingled 
with  sentences  expressing  their  associ- 
ated ideas — shoe,  two,  new,  grew,  blue, 
crew,  etc.  But  in  the  more  striking 
grades  the  It^rrhea  is  so  pronounced  that  it  is  impossible  to  find  clues 
to  any  association,  whether  of  sound  or  idea..  It  becomes  a  chaos  of 
wonls,  consequent  u|>on  an  actual  dissociation  of  the  ideas  in  the  rush- 
ing stream  of  thought — a  secondary  incoherence.  The  entire  loss  of 
inhibitory  control  of  ideas  is  especially  shown  in  the  absolute  lack  of 
modesty,  in  tlie  tendency  to  the  employment  of  vulgar  and  obscene 
wonls  and  expressions.  This  profanity  and  obscenity  become  all  the 
more  astonishing  by  contrast,  when  it  is  observed,  as  it  often  is,  even  in 
the  most  refined  and  cultured  of  women. 

The  attention  of  the  patient  with  mani^  is  extraordinarily  increased, 
so  that  the  mi>st  insignificant  trifle  in  his  environment  does  not  escape 
him.  But  this  very  increase  of  the  power  of  attention,  combined  as  it 
is  with  an  unpausing  stream  of  ideas,  entails  an  absolute  lack  of  con- 
centration. His  attention  cannot  be  held  a  moment.  It  is  constantly 
being  drawn  or  distracted  to  every  object  or  occurrence  in  his  environ- 
ment and  we  speak  of  this  symptom  as  tVtntr<ictibi!ity.  When  the  ex- 
citement is  intense  and  the  distractibility  high,  there  is  often  an  appear- 
ance of  clouding  of  consinousness  and  an  apparent  moderate  disorienta- 
tion, especially  apt  to  be  shown  in  the  misnaming  of  persons.  The 
rapid  sequence  of  ideas  tends  to  give  tliem  all  an  equal  value  (a  leveling 
of  ideas).  The  |)atient's  memory,  too,  seems  pretemafurally  intense, 
and  it  is  remarkable  how,  afl«r  recovery,  he  may  remember  all  the  de- 
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tails  of  his  delirious  activity  with  great  distinctness.  Indeed,  the 
patient,  in  the  midst  of  the  chaotic  turmoil  of  his  mind,  often  recog- 
nizes, as  if  he  stood  apart  from  and  judged  himself,  the  very  madness 
of  his  fancies  and  acts.     The  judgment-associations  are,  in  fact,  normaL 

The  elated  mood  and  rapid  flow  of  ideas  give  rise  to  delusions  of 
expansive  character,  mostly  in  regard  to  strength,  beauty,  and  intel- 
lectual powers,  but  oflen  also  in  relation  to  wealth,  social  position,  etc* 
In  severe  cases  there  are  the  most  marked  delusions  of  grandeur,  the 
patient  affirming  himself  or  herself  to  be  a  prince,  president,  king, 
queen,  Christ,  the  bride  of  Christ,  the  mother  of  God,  etc.  A  peculiarity 
of  these  affirmations  is  their  transitoiy  character,  their  impermanenoe. 
A  patient  will,  in  the  same  breath,  call  himself  a  millionaire,  broker, 
and  king,  and  in  the  next  a  minister  of  the  gospel  and  railroad  magnate. 
If  sharply  told  by  the  physician  to  stop  such  nonsense,  he  will  often 
say  it  was  only  a  joke,  or  he  had  said  such  things  for  fun.  This  shows 
very  well  the  latent  consciousness  of  the  patient  of  the  true  state  of 
affiiirs.  Occasionally,  but  rarely,  the  delusions  take  on  a  ])aranoid  char- 
acter, and  in  a  mild  type  of  the  disorder  one  might  well  confuse  tliiH 
phase  with  a  genuine  paranoid  psychosis.  When  such  a  condition  re- 
curs from  time  to  time,  it  has  been  called  paranoia  periodica. 

The  sexual  instinct  is  morbidly  exalted,  giving  rise  in  both  sexes  to 
immodesty  and  obscenity  of  speech  and  manner,  and  often  to  sexual 
excesses  and  masturbation. 

The  actions  of  patients  with  mania  correspond  in  character  to  the 
d^ree  of  acceleration  in  the  stream  of  ideas.  When  this  is  very  great, 
turbulence,  violence,  and  destructiveness  are  common,  not  with  any 
homicidal  or  suicidal  intent,  because  they  are  incapable  of  acts  requiring 
any  particular  concentration  of  mind  or  reflection,  but  simply  as  the 
result  of  uncontrollable  automatic  impulsions. 

Sleoplessness  is  characteristic  of  this  condition.  General  sensibility 
ap])ears  to  be  iHmuinbod,  probably  because  of  the  want  of  concentration 
of  thought.  Patients  seem  insensible  to  changes  of  tcni|>erature  and  to 
severe  |)ain.  Such  a  state  often  masks  the  most  serious  disorders,  like 
pneumonia  or  the  ])ains  of  lal)or.  I  once  made  an  auto])sy  upon 
a  woman  suffering  from  acute  mania  who  died  suddenly.  She  had  been 
for  days  in  the  wildest  uproar  of  mind  and  IkkIv.  The  cause  of  death 
was  an  acute  peritonitis  from  rupture  of  a  ]K»rforating  duodenal  ulcer. 
The  ]>eritonitis  had  evidently  existed  for  sevenil  days,  yet  this  painful 
affet*tion  had  clesirly  had  no  effc^ct  u|>on  the  course  of  the  mental  and 
motijr  symptoms. 

Some  cases  of  mild  maniacal  character  exhibit  a  peculiar  tendency  to 
logically  explain  and  excuse*  their  insane  acts,  and  this  tv]>e  is  often 
designate<l  as  reasoning  mania. 

As  already  stated,  mania  often  l>egins  with  a  pnKlromal  stage  of 
deprtv<sion.  After  the  exalte<l  stage  has  culniinat(Ml  and  at  the  beginning 
of  oonvalesceiu^e,  a  reactive  stage  of  depression  is  pn»si»nted,  chanicter- 
izcnl  by  irritability,  sensitiveness,  and  lacryin(>sity.  This  stage  of  di»- 
pressiou  may  Ik*  so  intense  as  to  In?  an  actual  melancholic  phase  of 
simple  nature  or  accomjmnied  with  stu{K)r.     In  instances  of  this  kind 
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the  possibility  of  the  patient's  having  the  circular  form,  instead  of  a 
simple  manic  state,  is  to  be  considered. 

Except  in  the  severest  type  of  mania  (acute  delirium)  the  bodily 
temperature  runs  a  normal  course,  sometimes  even  showing  a  subnormal 
character.  In  acute  delirium  the  temperature  may  reach  104°  or  105° 
or  more.  The  pulse  is  small  and  normal,  or  but  slightly  increased  in 
frequency  in  mania.  There  are  no  paralyses,  no  true  anesthesias.  The 
al)8ence  of  fatigue  is  often  surprising.  The  det»p  reflexes  are  exagger- 
ated, as  a  rule.  The  salivary  secretion  is  frequently  increased.  Per- 
s|)i ration  is  diminislied  and  sometimes  transformed  in  chanicter,  so  as  to 
give  a  peculiar  and  often  extremely  disagreeable  odor  (kakidrosis). 
Gastric  disorders  are  nearly  always  manifested,  and  the  tongue  is  heavily 
furred,  frequently  dry.  In  severe  cases  albuminuria,  propeptonuria, 
and  hyalin  cylinders  are  frequently  found.  The  general  bcnlily  weight 
diminishes  during  the  progress  of  the  disease,  but  rapidly  increases  with 
convalescence.  There  is  a  corres|X)nding  condition  of  the  appetite,  an 
anorexia  during  the  early  stage  and  until  the  culmination  ;  then  an  in- 
crease of  appetite  amounting  often  to  bulimia.  The  face  is  sometimes 
slightly  suffused,  but,  as  a  rule,  marke<l  by  a  yellowish  pallor.  As  the 
patient  emaciates  this  becomes  more  noteworthy,  and  at  the  sinne  time  the 
features  become  pinched  and  sharj)  and  the  eyeballs  sunken.  This  outline 
and  color  of  the  face,  with  a  tendency  to  dryness  of  the  lips  and  a  heavily 
furred  and  dry  tongue,  are  indications  of  the  progress  of  exhaustion. 

Varieties. — According  to  the  intensity  of  the  manifestations,  uj)on 
the  basis  of  the  course  of  the  disease,  from  the  nature  of  certain  con- 
comitant symptoms,  and,  fourthly,  in  relation  to  some  of  the  etiological 
factors,  the  manic  phase  is  frequently  divided  into  several  varieties  bear- 
ing some  special  qualification.  Mania  miita  is  the  mildest  form  of  the 
psychosis.  Ilypoyimnia  designates  also  a  mild  tyjie,  and  the  so-called 
reasoning  mania  is  always  of  a  hyp(mianic  nature.  Avnte  deliriouH 
mania  J  a  very  rare  disorder,  is  possibly  sometimes  a  most  aggravated 
condition  of  the  manic  phase  of  manic-ilepressive  insanity,  but  doubt- 
less more  often  the  result  of  some  acute  infection  or  intoxication  due  to 
actual  unrecognized  physical  disc*ase.  The  term  transitory  mania  was 
formerly  employed  to  describe  a  delirious  condition  of  very  brief  dura- 
tion, a  few  hours  or  a  day  or  two,  but  these  cases  do  not  really  present 
the  characteristic  symptoms  of  a  true  mania.  Periodic  mania  is  a  form 
in  which  attacks  of  mania  follow  one  another  with  i>erfectly  normal  but 
generally  irregular  intervals  of  days,  months,  wei»ks,  or  years.  The 
attacks  themselves  last  from  a  few  davs  to  a  few  months.  Usually  the 
prtxlromal  depressive  stage  is  absent,  the  culmination  rapid,  and  conva- 
les(»ence  s(»ldom  marked  by  the  interesting  depressive  affects  of  ordinary 
mania.  The  |)eri(Klic  attacks  are  very  apt  to  Ix*  distinguished  by  the 
presence  of  special  symptoms,  such  as  a  reasoning  tendency,  tendencies 
to  impulsive  acts,  arson,  stealing,  assaults,  sexual  and  alcoholic  excesses, 
and  to  sev(Te  headaches.  The  longer  periodic  mania  endures,  the  less 
distinct  become  the  normal  featurt^s  of  the  intervals.  Recurrent  mania 
and  intermittent  mania  are  only  other  names  for  ])eriodic  mania.  Various 
etiological  factors  have  in  times  past  given  rise  to  such  designations  as 
epileptic,  alcoholic,  morphin,  puerperal,  senile  mania,  etc.,  in  some  of 
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niai)iac:il  excitement  takes  a  sjiecial  ciilor  from  its  .^tise. 
xifi  tieliriii  are  gt'iierally  acute  bulluciiiatory  comiitioiis. 

Ooorse  of  the  Disease. — Re- 
rorery  takes  plaee  in  some  seventy 
per  cent,  of  ca.ses.  Sometimes  it  is 
e,\cee<lingly  rapid,  but  usually  the 
progress  is  gradiuil  and  rlivtlimieal 
to  the  normal  state.  Tliis  rhytbui 
b  a  sortnf  o«illatiou  between  goixl 
and  bad  days,  but  witU  constant 
improvement.  Occasionally  the 
patient  improves  steadily  and  un- 
interruptedly nntil  recovered,  K4-- 
^  m^^^^^M  covery  is  sometimes  not  perfect,  so 

i         ^^L^^^^B  til  III   "'e   s]»eak   of   it   as   root)  very 

^^"       ^^^"  lii'itih  takes  place  in  but  five  per 

cent,  of  eases.      The  cause  of  death 

is  sometimes  exhaustion,  us  in  acute 

delirium  ;  more  oflen  an  intercurrent 

■  ^-■♦sM^^^i^^^^      affection,  such  as  pneumonia,  neph- 

k-  Xj^  V^^^^l^^^^^^^l       ritis,  and   the  like.     Heart  disea>» 

V    »"  ■trirKl^M^^^^^HI      and  alwiholism  add  greatly  to  the 

1- IK.  .-■+.- .M"uiei.iiB>.c..fii>ngdun«i.ni.         danger  of  lethal  termination. 

Diagnosis. — One  must  l)e  care- 
ful not  to  confound  delirium  from  fever  with  m\  attack  of  acnte  niauia. 
Except  in  acute  delirious  mania,  the  absence  of  fever  iu  the  mental  dis- 
order should  be  distinctive.  The  three  cardinal  symptonn  of  mania 
should  be  kept  constantly  in  mind — viz.,  the  exalteii  nmoil,  the  acceler- 
ated flow  of  ideas,  and  the  motor  excitement.  We  must  determine 
whether  the  syndrome  \»  complicated  by  other  conditions,  such  as  gen- 
eral paralysis  and  alcoholism.  A  very  mild  degree  of  niunin  may  pass 
unrecognized,  unless  it  is  possible  to  diagnose  it  from  a  pronounced 
change  in  the  character  of  the  individual  and  from  the  accompanying 
insomnia.  The  physical  symptoms  and  the  dcfi-ct  of  intellect  should 
suffice  to  distinguish  the  exalted  stage  of  general  paresis  from  an  acute 
mania.  The  delusions,  too,  of  paresis  have  a  peculiar  monstrosity  of 
character  that  differentiates  them  from  the  exulteil  ideas  of  the  maniac. 
Sometimes,  however,  there  will  be  difficulty  in  making  a  speedy  diag- 
nosis between  these  two  analc^us  exalted  conditions. 

The  manic  phase  must  be  differentiated  fr()m  conditjons  »{  excite- 
ment often  found  in  dementia  prsecox.  If  the  characteristic  deteriora- 
tion of  the  latter  disorder  is  not  observed,  long  observation  only  can 
insure  the  correi't  diagnosis. 

Treatment. — What  has  already  been  satd  in  the  chapter  on  General 
Treatment  is  applicable  here.  The  re<(uisite  isolation  and  super\"ision 
of  a  patient  with  acute  mania  can  seldom  be  satistaet»>rily  aeconiplished 
outside  of  an  asylum,  unless  his  means  are  sufficient  to  secure  the  needed 
nurses  and  suitable  surroundings. 
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Rest  in  bed  aids  in  the  prevention  of  exhaustion,  and  renders  Buper- 
virion,  care,  and  feeding  more  easy.  To  induce  sleep  and  allay  motor 
excitement,  hydrotherapy  and  the  hypodermatic  use  of  byoscin,  hyoscy- 
amin,  or  diiboisin  arc  extremely  valuable.  In  mild  cases  equal  parts 
of  trional  and  sulphonal  are  preferable  to  the  drugs  just  mentioned. 
Paraldehyd  is  also  an  excellent  hypnotic  for  mild  cases. 

Overfeeding  is  also  an  extremely  important  indication.  Liquid  and 
eaiiily  digested  foods  are  to  be  recommended.  The  bowels  should 
always  be  regulated.  Brandy  is  added  to  tlie  liquid  food  when  ex- 
bauKtion  is  imminent,  but  otherwise  wtimulauts  are  contraiudicated. 
Should  there  be  dauger  of  collapse,  the  repeated  hypodermatic  injectious 
of  ordinary  salt  and  water  (ten  to  fourteeu  ounces)  over  the  abdomen 
or  in  the  thigh  are  valuable.  In  the  depressed  period  of  convalescence 
small  doses  of  opium  arc  often  useful. 

THE  DEPRESSIVE  niASE. 

The  cardinal  symptoms  of  the  depressive  phase  of  manic-depressive 
infinity  are,  as  stated  above,  a  depressed  mood,  retarded  flow  of  thought, 
and  motor  inhibition. 

The  affective  state  in  this  psychosis  varies  from  simple  dejection,  in 
which  every  thought  and  everything  in  the  environment  of  the  patient 
has  a  somiwfid  color,  to  a  state  of  profound  depression,  in  which  the 
patient  is  either  paralyzed  by  the  dreadful  nature  of  his  concepts  or 
thrown  into  a  state  of  ^tated  suffering  associated  with  marked  pre- 
cordial distress.  There  are  many  degrees  lying  Ijctween  these  extremes. 
This  morbid  depression  is  in  many  ways  ]Niralleled  by  and  8nal<^us  to 
the  conditions  of  normal  grief  in  which  we  observe  a  varied  behavior  of 
different  individuals  under  the  influence  of  distressing  emotions;  some 
become  strangely  quiet  and  still ;  othcrti,  a^in,  make  noisy  and  agitated 
demonstrations  of  their  grief.  Normal  grief, 
too,  is  often  accom]>iiiiied  by  sensations  of 
choking  and  of  sinking  at  the  heart,  which 
are  similar  but  comparatively  mild  manifes- 
tations of  the  precordial  anxiety  and  dread 
of  tlie  psychosis.  Wc  ob^<'rve  often  in 
melancholia  a  rhythmic  oscillation  of  the 
state  of  <lepression  during  the  day,  and  fi-e- 
quently  from  one  day  to  another.  Thus, 
the  depression  is  at  its  height  in  the  morn- 
ing (when  suicidal  tendencies  not  infre- 
quently present  tlieniselves),  being  followed 
by  a  recession  with  another  exacerbatiim 
toward  night.  Very  often  patients  sleep 
better  on  alternate  nights,  and  manifest 
intonser  emotional  depression  on  alternate 
days.  In  some  cases,  presenting  what  is 
known  Jis  the  apathetic  form  of  melancholia,  the  patients  complain  that 
they  have  no  feeling  at  all ;  that  they  are  afiectcd  neither  by  things 
cheerful  nor  grievous,  pleasant  nor  (luinful ;  that  they  have  no  longer 
any  love  for  family  or  home,  or  interest  in  anything;  that  they  can 
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never  be  sad  or  glad  again.  Sensory  disturbances  are  often  absent.  In 
the  apathetic  variety  there  may  be  analgesia.  Marked  illusions  and  hal- 
lucinations are  observed  in  only  about  a  tenth  of  all  cases  of  melancholia. 
The  paresthesias  in  the  r^ion  of  distribution  of  the  vagus  are  neither 
illusions  nor  hallucinations^  but  they  may  give  rise  to  delusions ;  they 
depend  prolmbly  upon  vasomotor  disturbances.  The  melancholiac  per- 
ceives and  identifies  ordinary  and  special  sensations  'slowly  and  with 
difficulty.  The  peripheral  stimuli  of  his  environment  go  unnoticed. 
When  hallucinations  are  present^  they  usually  affect  most  of  the  senses, 
and  are  terrifying  and  dreadful  in  character.  The  patient  sees  the 
flames  of  hell,  phantoms  and  ghosts  of  dead  i>er8ons;  hears  voices 
which  reproach  and  threaten  him,  or  the  sounds  of  machinery  and  other 
tortures  which  are  l>eing  prepared  to  cut  him  up  or  mutilate  him; 
smells  and  ta^stes  horrible  things,  and  so  on. 

Next  to  the  effect  of  depression,  the  most  noteworthy  symptom  of 
melancholia  is  the  slowing  of  the  thought  processes.  Sometimes  the 
retardation  is  altogether  out  of  proportion  to  the  depression,  the  retarda- 
tion being  great  and  the  depression  very  mild. 

The  processes  of  memory  are  retarded,  and  the  attention  of  the  patient 
difficult  to  gain.  A  minute  or  several  minutes  are  required  for  the  answer 
to  the  simplest  question.  Sometimes  no  answer  is  given  at  all,  or  at  most 
the  lips  stir  inaudibly. 

The  contente  of  the  concepts  may,  in  milder  degrees,  show  no  de* 
lusions.  More  oflen  the  patient  attempts  to  explain  his  feeling  of 
abject  misery  and  distress  either  by  the  presence  of  some  fancied  physi- 
cal ailment  (hypochondriacal  melancholia,  with  delusions  of  having 
syphilis,  consumption,  cancer,  impotence,  incurable  disorders  of  the 
stomach,  bowels,  etc),  or  as  the  result  of  some  sin  of  his  past  life.  To 
the  delusion  of  having  sinned  an  es|)ecial  color  is  given  by  the  character 
(;f  the  patient's  cnirly  education.  Thus,  a  strong  religious  l>ias  gives  rise 
to  delusions  of  havin<r  <'<)niinitte<l  the  unpanlonable  sin,  of  being  doomed 
to  hell,  to  everlasting  punishment,  to  be  buried  aliv(%  ete.  Often  such 
delusions  are  eonneeted  with  soni(»  trivial  (»rror  of  his  past  life.  For 
instaiiee,  a  |)atient  of  mine  ree<»ntly  told  me,  "  I  onee  chlorofonued  a 
dog  to  dejitli  and  hnritil  him.  1  think  now  I  made  a  mistake  in  not 
making  positively  sure  that  the  dog  was  dead,  and  as  a  result  I  am 
doomed  to  he  burieil  alive  also,  and  to  he  tortunnl  with  dreadful 
thoughts  tlu*ough  eternity,  each  day  the  torture  growing  more  dreadful, 
up  to  the  deeilHontli  power  of  intensity.*' 

Patients  often  sav  thev  are  not  sick,  th(»v  are  onlv  wicked.  Thev 
have  comniitte<l  sins  not  only  against  GckI,  but  against  soc^iety.  Not 
only  must  thev  undergo  the  punishment  oixlained  by  Heaven,  but  they 
nuist  answer  to  man  for  infringements  of  human  law.  They  are  to  be 
put  in  priscn,  to  in*  kille<l,  to  be  hung.  Thus  they  come  to  delusions 
which  are  s(;mowhat  similar  to  persecutory  idc^as  in  that  they  believe  die 
officers  of  the  law  are  after  them,  etc*.  These  differ,  however,  from  the 
true  perseentory  delusions  in  whieli  patients  have*  no  si»lf-<leprtTiatory 
ideas,  but  believe  themselves  to  be  the  innocent  victims  of  inimical  con- 
spirjieies.  Delusions  of  poverty  niv  very  common,  but  more*  espiHsially 
in  involution  melancholia,  to  he  deserilxMl  later  on. 
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The  conduct  of  the  melancholiao  depends  upon  the  contents  of  his 
consciousness.  In  liis  expression  we  note  the  lines  of  extreme  depres- 
sion, or  of  fear  and  terror.  The  patient  with  tlie  dehision  of  sin  or 
poverty,  for  example,  presents  motor  inhibition.  He  sits  in  one  place 
with  head  bowed  down,  unmindful  of  what  goes  on  about  him,  indiffer- 
ent or  apathetic  to  all  questions  put  to  him,  resisting  every  attempt  to 
give  him  food  or  medicine,  or  to  dress  and  undress  him,  or  to  give  him 
exercise.  He  is  lost  in  the  contemplation  of  his  misery.  Another 
patient,  with  these  or  similar  depressed  ideas  more  accentuated,  or  with 
marked  hallucinations,  will  wring  his  hands,  tear  his  hair,  walk  or  run 
up  and  down,  bewailing  his  misfortunes,  or  seeking  to  escape  the 
drea<lfid  fate  in  st^tre  for  him.  In  the  lirst  ease  the  motor  inhibition 
may  be  m>  complete  as  tu  make  the  patient  perfectly  immobile,  so  that 
not  a.  nin^lu  volimttiry  movement  is  made ;  even  micturition  and  defeca- 
tion are  involuntary.  Suicidal  tendencies  are  observed  in  every  tyi>e 
of  melancholia,  but  es])ccially  in  those  with  precordial  distress  and  agi- 
tatinn.  In  the  milder  degrees,  an  attempt  at  suicide  is  often  the  first 
intimation  to  friends  of  tlie  actual  existence  of  insanity,  since  in  these 
cases,  outside  of  the  sorrowful  nitHxl  of  the  patient,  the  intellectual  proc- 
esses may  go  on  as  l>efore.  Cases  of  melancholia  attonita  (with  marked 
motor  inhibition)  also  often  make  attempts  at  suicide,  unex|KHrtc<i  explo- 
sive attempts,  the  result  of  the  sudden  letting  up  of  mentid  and  bodily 
tension.  This  luis  l>een  called  tlic  raptus  melancliolieus.  Homicidal 
attempts  and  violent  assaults  are  occasional  in  melancholia.  A  melan- 
choly mother  kills  her  chihli-en  to  put  them  out  of  an  unhappy  world  ; 
*ir  a  sudden  dangcnnis  iissanit  is  made  as  an  explosion  of  motor  tension. 
Hvpocliondriacal  m eland loliacs  may  mutilate  themselves.  Patients  with 
melancholia  liave  also  lieen  known  to  enter  u|Hm  alcoholic  excesses  to 
drown  their  niisen.'.  Tlic  refns;d  of  food  is  almost  the  rule  of  conduct 
in  all  fi)rnis  of  niclanclioliu.  .Sometinus  this  refusal  rests  ujMin  a  delu- 
sional foiuxlatiiin  :  the  |)aticnt  thinks  he  can- 
not <lig(st  his  food,  that  it  never  passes 
throntrh  him,  that  ho  is  tiw  ]Mior  to  p:iy  fiir 
it,  that  he  is  tiKi  wii-kcd  to  eat,  that  lie  must 
do  (K'naiicc,  and  so  on.  Or  he  refuses  IoimI 
with  drlily.Tsite  suicidal  intent.  Generally, 
profound  anoifxia,  consti]>ation,  and  g:istro- 
iiitcstinal  di-indirs  are  at  the  IkisIs  <if  this 
refusal  tr.  eat. 

The  i.ulse  is  usually  subnormal  in  fre- 
quency, tiiough  simietimcs,  esiw-c^iaily  in  agi- 
tated 'fonns,  jiceelerated.  The  |HTiphci-al 
arteries  are  contracted  and  the  extremities 
«>ld.  The  res]>initi(>n  is  retardtil  and  super- 
ficial, as  a  rule,  tliongh  it  may  l>e  iin'reiiscd 
in  tiu!  a'litatcd  ty|K^.  Khn-p  is  much  disor-  rig.  nos.-nepre-ive  i.hMe. 
dered,  and  even  altogetiier  abwnt,  in  severe' 

eases.  Tlie  patient  emaciates  Wth  through  refusal  of  food  and  l)ecause 
of  disonlerid  digestion.  The  gjistric juice  and  sidiva  are  of\eu  dimin- 
ished in  (juantity.     The  tongue  is  foul  and  funwl,  and  obstinate  consti- 
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pation  is  present.  As  a  result  of  oonstipation,  elevations  of  temperature 
may  be  observed,  but  otherwise  the  temperature  is  undisturbed.  The 
surface  temperature  in  the  extremities  is  often  much  reduced.  Amen- 
orrhea is  frequently  induced  by  the  depressive  as  well  as  the  manic 
phase. 

Varieties. — ^The  depressive  phase  may  show  itself  as  follows : 

1.  Mild  depression,  with  very  light  retardation. 

2.  Strong  depression,  with  very  light  retardation. 

3.  Depression  with  the  development  of  delusions  of  a  depressed 
nature,  and  various  grades  of  retardation.  While  the  delusions  are 
usually  .melancholic,  they  may  also  be  {)aranoid  or  hypochondriacal  in 
character. 

4.  Complete  retardation,  with  the  facial  expression  of  depression 
(depressive  stupor). 

5.  Periodic,  recurrent,  or  intermittent  types.  These  designations 
have  the  same  significance  as  in  mania,  attacks  of  the  depressive  phase 
occurring  at  intervals  throughout  the  life  of  the  patient. 

Oonnie  of  the  Disease. — ^There  is  no  such  distinct  prodromal  stage 
in  this  phase  as  in  the  manic.  The  period  of  invasion  is  deliberate,  and 
the  symptoms  chiefly  manifested  at  first  are  gastro-intestinal  disorders, 
dyspepsia,  loss  of  appetite,  constipation,  accompanied  by  sensations  of 
pressure  in  the  head  or  headache,  insomnia,  and  general  malaise.  The 
depression  itself  is  the  cardinal  early  psychic  symptom.  This  phase, 
like  all  psychic  disorders,  is  slow  in  its  progress,  and  runs  a  course  of 
from  three  to  six  months  in  the  most  favorable  cases,  but  sometimes  a 
year  or  two  or  three  elapse  before  recovery  takes  place.  Ordinarily, 
recovery  is  gradual,  and  is  frequently  accompanied  by  a  species  of 
reactive  exaltation.  Occasionally  recovery  is  quite  rapid.  In  women 
the  approach  of  convalescence  is  indicated  by  a  return  of  the  menstrual 
function.  In  all  cases  improvement  in  physical  health  accompanies 
convalescence. 

Recovery  from  the  attacks  takes  place,  accordinji^  to  various  authori- 
ties, in  between  70  and  90  per  cent,  of  the  cases,  but  of  course  the  ten- 
dency to  riKJurrence  in  the  same  or  opjmsite  form  in  all  these  cases  must 
always  be  kept  in  mind. 

l)(»ath  in  cases  of  melancholia  is  due  to  snii»i(lo,  marasmus,  viscend 
disorders,  diarrh(»ii,  pneumonia,  etc.  A  very  lar^e  number  of  long- 
standing eases  die  of  tuliereulosis. 

Diagnosis. — One  of  the  most  common  eoiulitions  with  which  mehm- 
cholia  may  he  oonfoundinl  is  a  depressed  stage  of  general  jMiresis.  The 
chief  iK)ints  of  distinction  are  the  actual  intellectual  defect  nearly 
always  ileinonstnible  in  panilytie  dementia,  and  (*s|KH'ially  the  physical 
symptoms  of  paresis,  [nipillarv  changes,  faeiolingual  tn^nor,  chanicter- 
istie  s|>ec<!!h,  greatly  exaggt»nited  or  lost  deep  reflexes,  and  om^-sided 
facial  weakness.  The  depression  of  the  jKiralytie  dement  is  sujK»rfieial, 
His  melancliolv  delusions  are  ordinarily  distinmiished  hv  their  inordinate 
and  pre|)osterous  character,  by  the  monstrosity  of  their  contents.  In 
addition  to  these  ]M>ints,  the  signs  of  ])revious  syphilis  and  the  age  from 
thirtv-five  to  filh'  velars  would  have  some  corroborative  value  in  the 
diagnosis  of  gi^neral  paresis. 
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The  stupor  of  one  form  of  dementia  prsecox  must  de  diflTerentiated 
from  that  of  the  melancholic  phase.  In  the  former  we  have,  with  the 
stupor,  often  tension  and  negativism,  and  the  face  is  either  expressionless 
or  grimacing.  In  melancholic  stupor  the  facial  expression  tends  to 
show  depression  or  suffering. 

There  are  instances  of  such  a  disorder  as  typhoid  fever  being  tem- 
porarily mistaken  for  melancholia,  but  naturally  the  course  of  the  tem- 
perature and  the  character  of  the  stupor  or  delirium  would  soon  correct 
such  an  error. 

Treatment. — ^The  first  consideration  in  the  treatment  of  acute 
melancholia  is  isolation.  Separation  from  the  friends  and  relatives  and 
removal  from  the  environment  in  which  the  psychosis  has  developed  are 
of  the  greatest  importance.  With  familiar  faces  and  objects  about  him, 
and  with  his  kin  offering  their  help  and  sympathies,  the  keenest  realiza- 
tion of  his  condition  is  brought  home  to  the  melancholiac.  He  feels 
among  them  all  the  more  deeply  a  sense  of  his  incapacity,  of  his 
inability  to  fulfil  the  ordinary  duties  and  demands  of  his  usual  daily  life. 
Whether  the  patient  is  to  be  isolated  by  commitment  to  an  asylum 
depends  upon  several  circumstances :  his  means ;  the  intensity  of  his 
malady  ;  the  presence  of  suicidal  tendencies.  There  are  very  mild  cases 
in  which  moderate  travel,  a  sojourn  in  the  country  with  a  nurse,  a  few 
months  at  the  house  of  some  count r}*-  physician  or  in  a  small  private 
asylum,  will  result  in  recovery.  But  the  responsibility  for  such  a 
course  must  rest  with  the  physician  who  advises  it,  and  he  must  keep  in 
mind  the  danger  of  suicide  in  even  the  mildest  type  of  melancholia. 
Not  a  few  lives  have  been  needlessly  sacrificed  by  the  inexpertness  of 
the  consulting  physician.  Besides  extreme  watchfulness  on  the  part  of 
the  caretaker,  who  is  not  to  leave  the  patient  alone  either  night  or  day, 
a  modified  or  a  complete  rest-cure  is  to  be  undertaken.  For  mild 
degrees  of  melancholia  rest  in  bed  from  6  p.  M.  until  noon  of  the  next 
day,  with  plenty  of  out-of-door  exercise  during  the  remainder  of  the  after- 
noon, is  most  commendable.  For  the  more  severe  tyjies,  continual  rest 
in  bed  is  requisite.  The  food  should  naturally  be  easily  digestible 
and  assimilable,  and  the  patient  should  be  made  to  take  considerable 
quantities  of  milk  and  milk  products  (koumiss,  matzoon,  somal,  etc.), 
raw  eggs,  mejvt-juices,  and  stimulants,  when  these  are  indicated. 
Massage  and  general  faradization  (sufficiently  strong  to  contract  the 
muscles)  are  useful  to  take  the  place  of  exercise  in  cases  taking  the 
complete  rest-cure.  Constipation  should  be  regularly  counteracted  by 
abdominal  massage,  frequent  purgation,  glycerin  injections,  enemata, 
etc.  This  is  particularly  necessary  in  cases  suspected  of  suffering  from 
auto-intoxication.  In  these  cases,  too,  gastro-intestinal  antiseptics — such 
as  salol,  gr.  v,  or  beta-naphtol,  gr.  v — should  be  administered  thrice 
daily  two  hours  after  eating.  Twenty  grains  of  glycerophosphate  of 
soda  in  a  large  glass  of  hot  water  a  half  hour  before  eating  is  also  a 
useful  remedial  agent  in  melancholia.  For  sleeplessness  the  prolonged 
warm  bath  or  the  hot  wet-pack  is  to  be  recommended  ;  in  the  event  of 
their  failure  to  induce  a  few  hours'  sleep  in  each  twenty-four  hours, 
sleep-producing  drugs  are  necessary.     Sulphonal  and  trional,  of  each 
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five  to  seven  grains,  given  together  at  bedtime  with  a  glass  of  hot 
milk  or  a  cup  of  hot  soup,  are  efficient  in  mild  c^ses. 

The  opium  treatment  is  a  sort  of  specific  for  melancholia,  especially 
when  there  are  agitation  and  precordial  anxiety  and  distress.  Beginning 
with  a  medium  dose  three  or  four  times  a  day,  we  gradually  increase  it  as 
required.  Laudanum — the  solid  extract — or  ccxlein  may  be  administered 
by  mouth.  When  employed  hypodermatically,  which  is  usually  best,  the 
watery  extract  of  opium  is  used.  It  is  preferable  to  administer 
morphin  only  in  the  most  aggravated  cases,  and  in  these  it  may  often 
be  advantjigeously  combined  with  hyoscin,  hyoscyamin,  or  duboisin. 
It  is  needless  to  say  that  the  opium  treatment  should  not  be  made  known 
to  the  patient,  and  it  is  carried  out  with  more  safety,  as  regards  the  forma- 
tion of  a  habit,  when  the  patient  is  in  an  institution.  As  the  patient 
improves,  the  opium  is  gradually  reduced  until  it  can  be  finally  cut  off 
altogether.  Opium  does  not  increase  constipation,  except  possibly  for  a 
few  days  when  first  employed ;  it  seems  actually  in  many  cases  to 
diminish  it.  Sometimes,  indeed,  we  need  to  treat  diarrheas  that  arise  as 
a  result  of  the  opium  treatment. 

As  soon  as  it  becomes  possible  to  do  so,  physical  occupation  should 
be  begun  and  encouraged.  A  life  out-of-doors,  made  interesting  by 
different  kinds  of  amusement  or  labor ;  walks,  field  studies  in  natural 
histor\'  (botany,  ornithology,  geology,  physical  geography,  etc.),  golf, 
bicycling,  agriculture,  and  gjirdening — all  of  these  have  their  place 
among  the  remedial  agents  at  the  disposition  of  the  discerning  and  judi- 
cious physician. 

THE  CIRCULAR  OR  ALTERNATING  TYPE. 

This  form,  now  included  generally  under  the  designation  manic- 
depressive  insanity,  has  for  decades  l)een  recognized  as  a  special  tv|>e 
of  disorder  characterizeil  by  the  jx'ricxlic  alternation  of  states  of  melan- 
cholic depression  and  maniacal  excitement.  Among  its  well-known 
names  are  alternating  insanity,  insanity  of  double  form,  insanity  of 
<loul)le  phase,  eirenlar  insanity,  and  eyelie  psychosis.  It  is  the  perfect 
type  to  whieli  the  term  manie-depressive  insanity  can  be  given  without 
qnestiou  or  argument.  Tliere  lias  been  eritieisni  of  the  inclusion  of  the 
old  syndromes  of  simple  and  recurrent  forms  of  melancholia  and  mania, 
just  described  under  so  comprehensive  and  general  a  head.  The  criti- 
cisms have  been  based  upon  the  following: 

Kraepelin  and  his  followers  are  cliieHy  lamiliar  only  with  the  severer 
types  of  psychoses  met  with  in  asylums.  They  seldom  come  in  ccmtact 
with  the  numerous  mild  cases  of  mania  and  melancholia  observeil  bv  the 
specialists  outside  of  institutions,  where  single  attacks  of  one  or  the  other 
dis4>nlcr  may  occur  but  once  in  a  lifetime. 

Even  his  adherents  see  many  patients  with  recurrent  melancholic 
attacks  only,  and  without  manic  phases  or  symptoms,  and  vice  verml. 

The  symptoms  4>f  mania  and  melancholia,  being  so  directly  op|)osite 
hi  character,  would  rather  argue  a  jM)ssibly  ditlerent  seat  of  the  disorder 
in  the  brain,  and  a  possibly  different  pathological  cause.  Since  we  know 
nothing  whatever  either  of  seat  or  cause,  it  is  rather  wild  S{)eculation  to 
assume  the  siime  pathology. 
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If  Kraepeliu  had  been  content  with  enlar^ng  the  domain  of  circular 
insanity  by  the  inclusion  ia  it  of  his  mixed  cases  and  all  of  the  recurrent 
types  of  mania  and  melancholia  that  show  a  tendeney  to  alternation  of 
phase,  criticism  would  have  been  less. 

It  at  least  has  simplified  diagnosis  to  include  every  possible  maniacal 
or  depressed  psychosis  under  the  one  term,  and  it  was  a  rather  singular 
hesitancy  to  exclnde  involntion  melancholia  (all  the  symptoms  of  which 
are  often  met  with  in  younger  individimis  without  involution)  for  so 
long  a  time;  but  the  need  of  consistency  seems  to  require  including 
tliat  under  the  general  head  at  last. 

Probably  there  will  be  no  more  classification  upheavals  until  we  are 
able  to  classify  de  sed'dnm  rf  causis  morbotiim. 

Etiology  of  the  CircTllar  Type. — Heredity  plays  an  es])ecially  sig- 
nificant part  in  the  causation  of  circular  insanity  (60  per  cent.).     Not 


only  do  we  find  in  the  fiimily  history  of  the  majority  of  these  cases 
hereditary  equivalents  of  diiTcrent  kimls,  hut  direct  inheritance  of  this 
IKirticular  variety  of  mental  disonler  is  strikingly  frequent. 

Many  degenerates  exhibit  a  tendency  to  an  alternating  variation  of 
miMHl.  S"imetimes  they  are  depressed  and  sometimes  cheerful.  It  is 
prokible  that  this  oscillation  of  moods  in  an  individual  with  strong 
hereditary  taint  may  lie  the  nidimentary  foundation  upon  which  the 
su|K;rstructiin'  of  a  circular  insanity  is  subsetpiently  laid. 

Symptomatology. — The  symptoms  will  van-  at  any  given  time 
aeeonling  to  the  phase  which  the  disorder  has  reached  at  the  time  of 
examination — the  phase  of  depression  or  the  phase  of  exaltation.  The 
mefuncholic  period  may  present  any  one  of  the  fonns  just  described,  from 
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a  simple  depressed  conditioo,  scarcely  distioguishable  from  the  normal 
state  of  the  patient,  to  the  most  pronounced  melancholic  syadrome.  In 
some  cases  we  have  melancholia  simplex,  in  some  agitation,  in  others 
stupor.  When,  in  any  given  case,  the  melancholic  phase  recurs  again, 
it  is  prone  to  wear  the  same  features  as  in  the  first  attack.  Thus,  mild 
depression  or  simple  melancholia,  melancholia  agitata,  or  stupor  may 
reappear  again  and  again  as  the  cycle  returns,  with  the  same  phase  and 
character  over  and  over  again.  While  this  is  true  in  the  majority  of 
cases  of  circular  insanity,  it  is  not  always  so,  for  occasionally  the  recur- 
ring depression  changes  ita  type  in  the  various  sequences.  As  intimated 
in  the  pages  on  the  depressive  phase,  there  is  often  a  species  of  reactive 
exaltation  in  the  convalescent  stage  of  the  disease,  and  occasionally  this 
reaction  becomes  so  accentuated  as  to  develop  a  maniacal  condition,  so 
that  we  have  presented  to  us  a  picture  very  like  that  of  an  alternating 
insanity. 


Like  the  niolanclmlic  plinse,  the  moiiinral  jurtot}  of  circular  insanity 
may  vary  in  rhanicter  fnmi  a  condition  of  mild  cxhilai-ation  and  exalta- 
tion to  the  severest  tyjKW  of  nianiaciil  excitement  and  incoherence.  As 
in  tlic  (lepn'sseil  pcriml,  there  is  the  same  tendency  of  the  maniacal 
phase  in  its  recurrences  to  present  regularly  the  identieal  features  of 
fornur  attacks,  thouf^h  there  are  also  exceptional  instances  here  where 
8uhsci|Uent  outbreaks  wesir  a  different  maniacal  asjx'ct. 

lu  tile  artiele  on  the  manic  phase  nientii)n  is  made  of  the  fact  that 
the  convalescence  fmin  thiit  psychosis  is  not  infreriuuntly  characterized 
bv  a  r«ietivc  ilepii'ssion,  a  hierymose  irritability.  In  some  instances 
this  may  attain  to  the  defini-  of  a  tnic  melancholia,  and  tlius  place 
before  us  a  cycle  similar  to  that  of  an  alternating  insanity. 

Onliiiarily  we  recognize  two  d<^rees  of  intensity  in  circular  insanity — 
one  in  which  both  the  mania  and  melancholia  are  mild,  and  one  in  which 
both  |)hases  are  severe.  Hut  there  are  mixed  ty[»es,  in  which  the  mania 
mav  be  mild  and  the  melancholia  severe,  or  rice  rersd. 
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Mild  types  of  circular  insanity — instances  in  which  both  the  depressed 
and  exalted  phases  are  so  moderate  in  degree  as  not  to  permit  of  com- 
mitment to  an  asylum — are  not  infrequently  met  with  by  the  practi- 
tioner, and  they  are  often  difficult  cases  to  handle  properly.  Thus^  I 
have  in  mind  two  brothers,  now  over  fifty  years  of  age,  who  are  both 
afflicted  with  circular  insanity,  manifested  in  a  form  very  distressing  to 
the  relatives.  A  description  of  one  will  describe  the  other,  and  not 
only  him,  but  many  other  similar  cases  : 

E.,  male,  aged  fifty-four,  single,  with  hereditary  taint,  has  for  many 
years  been  subject  to  alternating  attacks  of  depression  and  exaltation. 
I  have  seen  and  examined  him  in  both  phases.  There  is  little,  if  any, 
discernible  interval,  but  a  gradual  merging  of  one  phase  into  the  other. 
The  depressed  period  lasts  for  from  three  to  six  months.  In  this,  his 
expression  is  dejected ;  he  feels  that  life  is  a  failure,  that  he  can  not  live 
long.  He  consults  various  physicians  for  different  maladies  which  he 
thinks  may  account  for  his  general  malaise.  He  can  not  concentrate 
his  mind  on  anything,  can  not  read  or  write  letters  ;  refuses  to  transact 
the  most  necessary  business  in  connection  with  his  estate.  He  talks 
little,  and  broods  over  the  mistakes  and  follies  committed  in  the  exalted 
phase  of  his  disorder.  He  is  rather  suspicious  and  distnistful  of  his 
family.  Sometimes  he  is  inclined  to  put  an  end  to  his  misery  by  suicide. 
Little  by  little  this  weight  of  depression  begins  to  lighten,  and  he  passes 
insensibly  into  a  condition  in  which  he  begins  to  feel  himself  rejuvenat- 
ing. Life  takes  on  a  little  rosier  color ;  his  malaise  vanishes,  and  a 
sense  of  well-being  begins  to  infuse  itself  through  his  body.  His  ex- 
pression changes  from  the  fixed  look  of  deep  dejection  to  one  of  cheer- 
ful variability.  In  the  place  of  quiet  brooding  we  note  an  awakening 
interest  in  things  about  him.  He  b^ins  to  talk  vivaciously,  to  be 
facetious  and  jolly,  to  write  letters  to  his  friends,  to  make  frequent 
social  calls,  to  take  up  the  threads  of  affairs.  He  discards  the  doctors, 
for  his  health  and  strength  were  never  better.  He  takes  up  some  of 
his  old  hobbies,  one  of  which  is  the  collection  of  antiques,  arms,  plate, 
furniture,  pictures,  and  specimens  of  ceramic  art.  He  spends  money 
freely,  rather  too  lavishly.  His  collections  are  gathered  together  in 
storage  warehouses,  clubs,  his  own  home,  and  the  houses  of  his  friends. 
He  becomes  extravagant  and  wasteful ;  enters  on  great  schemes  of 
money-making,  in  which  he  becomes  interminably  entangled  and 
meets  with  financial  losses.  His  friends  expostulate,  and  he  becomes 
irritable  and  angry.  He  leaves  them,  to  live  in  hotels.  He  buys  a 
pair  of  fast  horses  and  takes  a  drive  of  several  weeks  all  over  the 
country  for  hundreds  of  miles  around.  He  grows  l)oisterous  in  his  con- 
versation, neglectful  of  the  ordinary  courtesies  and  civilities  of  social 
life,  is  lavish  in  his  invitations,  becomes  a  little  excessive  in  drinking, 
is  restless  both  night  and  day,  travels  from  one  city  to  another  on  the 
most  trivial  and  eccentric  errands.  He  sleeps  little.  Endeavors  on 
the  part  of  relatives  to  check  the  anarchy  of  his  conduct  bring  from 
him  threats  of  suits  and  of  personal  violence,  and  letters  which  are 
quarrelsome,  offensive,  even  profane.  With  all  this,  there  is  no  intel- 
lectual defect.     He  never  lias  actually  attempted  any  overt  act  which 
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would  put  him  uDder  the  control  of  the  law,  or  aid  in  his  commitment 
to  an  asylum  to  save  the  dissipation  of  his  energies  and  the  waste  of 
his  property.  Any  jury  would  discharge  him,  for  his  conversation 
would  show  erood  memory,  active  intelligence,  keen-witted  replies  to 
all  questions.  Step  by  step  this  stage  of  exaltation  begins  to  pass 
away.  He  sinks  nearer  to  his  normal  level,  resumes  a  more  natural 
conduct  toward  his  family  and  friends,  until  again  the  depressive  ele- 
ments reappear  in  his  mental  condition.  Each  stadium  lasts  for  from 
three  to  six  months,  so  that  the  cycle  fills  about  one  year. 

Varieties. — There  are  two  main  varieties  of  circular  insanity.  One 
is  a  true  circular  insanity  in  which  the  phases  follow  each  other  in  a 
perfect  cycle  thus :  mania,  melancholia,  mania,  melancholia,  mania, 
melancholia,  and  so  on.  The  other  tyix>  is  one  in  which  there  is  a 
certain  periodicity  of  the  maniomelancholic  attacks  ai^  follows :  mania, 
melancholia,  interval,  mania,  melancholia,  interval,  mania,  melancholia, 
interval,  etc.  Most  causes  can  be  catalogutnl  under  one  of  these  two 
headings,  but  there  are  deviations  which  do  not  exactly  conform  to  these 
well-defined  types,  and  some  authors  have  attempted  to  make  further, 
but  it  seems  to  me  unnecessary,  sulxlivisions,  u}X)n  the  basis  of  varia- 
tions in  the  length  of  interval  and  irregularities  in  the  sequence  of  the 
phases.     Thus,  some  authors  divide  the  varieties  as  follows  : 

1.  Circular  insanity,  with  the  following  sequence  :  Mania,  melancho- 

lia, mania,  melancholia,  etc. 

2.  Alternating  insiniity,  with  this  sefjueuce :  Mania,  interval,  melan- 

cholia, interval,  mania,  interval,  etc. 

3.  Insanity  of  double  form,  with  either  of  these  two  sequences : 

Mania,  melancholia,  interval,  etc. ;  melancholia,  mania,  inter- 
val, etc. 

4.  Alternating  insanity  of  double  phase,  with  the  following  sequence  : 

Mania,  interval,  mania,  interval,  melancholia,  interval,  melan- 
cholia, etc. 
Course  of  the  Disease. — In  some  patients  circular  insanity  has 
its  inception  in  the  melaneholie  period,  and  in  others  it  begins  with 
the  maniacal  phase.  I  sually-  the  initial  stadium  is  melancholia.  The 
transition  from  the  depressed  to  the  exeitcKl  phase  and  vice  versa  is 
sometimes  astonishingly  sudden.  The  period  of  transformation  may 
occupy  but  an  hour  or  even  less.  In  most  eases  the  merging  of  one 
period  into  the  other  is  very  gradual.  Another  and  extremely  nire 
mode  of  transition  is  by  successive  alternations  of  depression  and  exalta- 
tion, an  oseillatin<r  or  rhvthmie  tninsformation.  Still  another  method 
of  change  is  by  means  of  a  lucid  interval,  brief  or  long,  between  the 
alternating  phases,  thus  :  mania,  interval,  melancholia,  interval,  mania, 
interval,  melancholia,  interval,  etc. 

There  is  extreme  variabilitv  in  the  duration  of  the  maniomelan- 
cholie  cvcles.  Sometimes  thev  exhibit  trivat  irretrularitv  of  interval, 
from  a  few  davs  to  a  year  or  more.  Sometimes  the  maniacal  phase 
lasts  one  (lav  and  the  melancholic  one  dav,  so  that  the  cvcle  is  com- 
plet(Ml  in  two  days.  In  other  cases,  agjiin,  the  cycle  is  completed  in  two 
weeks,  or  a  month,  or  a  year.     Where  alternation  is  completed  in  short 
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periods,  there  is  a  tendency  to  great  regularity.    Usually  the  melancholy 
phase  lasts  longer  than  the  maniacal. 

Treatment. — All  cases  of  circular  insanity  are  best  treated  in  an 
asylum  in  order  to  prevent  suicide  in  the  melancholic  phase,  and  vio- 
lence, excesses,  and  riotous  extravagance  in  the  maniacal  period.  Un- 
fortunately, it  is  not  always  possible  to  protect  the  patient  by  this 
means,  since  juries  are  prone  to  allow  everj-  man  his  freedom,  no  mat- 
ter how  dangerous  to  himself  or  others,  so  long  as  be  does  not  behave 
as  a  raving  maniac  before  them.  Even  in  the  intervals  of  lucidity  it  is 
better  for  the  patient  to  lie  under  nu-dical  supervision  in  some  institu- 
tion, with  the  lio]>e  that  the  disorder  may  be  arrested  and  future  cycles 
provente<l  or  postponed  by  the  treatment.  This  treatment  is  based 
upon  the  principles  descriljed  in  the  chapter  on  Treatment  and  in  the 
piges  on  the  manic  and  depressed  phases  iu  tliis  chapter. 
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The  rest-cure  and  hydrotherapy  are  recommended  for  both  phases 
(if  tlie  cycle.  Hyoscin,  hyoscyaniin,  and  diilwisin  (gr,  -j^  to  gr.  ^) 
are  useiiil  in  the  excited  stage,  and  the  opium  treatment  iu  the  depressed 

stiige. 

INVOLUnCOT  MELANCHOLIA. 
The  term  involution  melancholia  lias  been  employed  for  the  depressed 
psychosis  that  usually  Ix^ns  in  women  at  the  climacteric,  tietween  the 
fi)rtieth  and  fifty-fifth  years,  and  in  men  after  the  fiftieth  year.  The 
Munich  school  until  recently  made  this  form  a  clinical  enti^,  distinct 
from  manic-depressive  insanity,  and  excluded  it,  tt^ther  with  certain 
other  rather  ill-ilefined  depret<sed  states  called  inftnptomatic  depressions, 
from  the  larger  cat^oiy.  But  in  1907  Dreyfus  published  his  investi- 
gation of  the  histories  of  eightynane  cases  of  involution  melancholia 
fn)m  the  material  of  the  Heidelberg  asylum,  and  concluded  that  nearly 
all  were  actually  cases  of  manic-depressive  insanity,  since  the  funda- 
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mental  symptoms  of  this  latter  disorder  were  present  in  the  g^reat  ma* 
jority.  The  conclusions  he  drew  have  been  accepted  by  Kraepdin  and 
many  of  his  followers.  For  the  sake  of  greater  simplicity^  and  not  to 
complicate  for  the  student  and  general  practitioner  elements  that  are 
still  debatable  and  full  of  confusion  for  psychiatrists,  involution  melan- 
cholia is  here  placed  under  the  caption  of  manic-depressive  insanity. 
Indeed,  if  the  term  manic-depressive  insanity  is  to  cover  all  that  its 
originator  claimed  for  it,  it  might  well  cover  a  disorder  such  as  this,  in 
which  we  have  no  symptoms  that  are  not  to  be  found  in  the  melancho- 
lias of  other  periods  of  life.  While  anxiety,  for  instance,  is  common  in 
involution  depression,  it  occurs  at  all  ages,  and,  on  the  other  hand,  re- 
tardation, one  of  the  cardinal  symptoms  of  the  depressed  phase  of  manio- 
depressive  insanity,  is  also  observed  in  the  involution  psychosis.  Tlie 
three  general  and  usual  characteristics  of  this  type  of  melancholia  may 
be  set  dowa  as  depressed  mood,  fear,  and  anxiety.  Doubtless,  in  so  fiur 
as  the  physical  changes  incident  to  the  retrogressive  period  of  life  axe 
present  in  the  patient,  they  modify  or  color  the  symptoms  manifested. 

Bjriiiptomatology. — ^The  prodromal  symptoms  are  similar  to  those 
that  precede  the  development  of  the  depressed  phase  of  manic-depressive 
insanity,  as  already  described  under  that  heading,  possibly  somewhat 
more  ddiberate  in  their  evolution,  owing  to  the  age  of  onset.  When 
the  disorder  is  at  its  heiirht.  which  is  reached  by  eradual  staces,  we 
have,  fiiBt,  a  pit>found  d^on,  moi«  or  less  stationaiy,  shoTia  a 
sad  or  suffering  expression,  and  in  gentle  weeping  or  loud  wails  of 
despair,  with  wringing  of  the  hands,  etc  Secondly,  this  general  de- 
pressed state  may  be  interrupted  by  anxious  states,  gradually  increasing 
in  intensity,  or  the  change  to  the  agitated  condition  may  take  place  so 
suddenly  as  to  be  a  raptua  mdancholicus.  Ordinarily,  the  agitation 
shows  itself  in  an  unrest,  varying  in  degree  from  restless  walking  to 
and  fro  to  incessant  running  up  and  down,  t^^aring  the  hair,  and  beating 
the  breast.  The  anxiousness  is  almost  always  of  the  precordial  variety. 
Thirdly,  we  have  the  development  of  delusions  usually  of  sin  or  of 
unpardonable  sin,  sometimes  of  poverty,  more  rarely  of  reference.  In 
addition  to  this  ordinary  delusional  content,  we  mav  have  added  thereto 
delusions  of  a  hyiKwhondriacal  or  markedly  paranoid  nature,  though 
these  last  are  never  systematized.  Fourthly,  in  a  goodly  number  of 
cases  we  note  the  presence  of  i)sychoni()tor  inhibition,  as  described  in 
the  pages  on  manic-depressive  insanity.  Fifthly,  illusions  and  hallucin- 
ations of  sight  and  hearing,  sometimes  of  taste  and  smell,  are  frequently 
manifested,  and  are  especially  important  in  the  anxiety  states,  because 
of  the  (hingerous  and  violent  outbreaks  they  may  induce. 

In  all  these  cases  there  is  a  strong  tendency  to  suicidal  attempts,  and 
the  r(»fiisal  of  fixKl  is  praetieally  a  constant  symptom. 

Orientation,  intellect,  and  nieniorv  are  undisturlnKl,  except  in  cases 
that  go  on  through  exhaustion  into  conditions  of  confusion  or  where 
they  nu»rge  into  stupor. 

These  (»ses  arc  usually  divided  into  me/ancho/ia  simjyleXy  where  there 
is  neither  delusion  nor  agitation,  only  a  profound  state  of  depression, 
melancholia  anxioea  or  affitaia,  in  which  the  anxiety  is  predominant,  and 
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melancholia  siuporosa^  in  which  the  psychomotor  inhibition  is  the  strik- 
ing feature.  To  these  qualifications  are  added  hypochondriacal,  religi- 
ous or  persecutory,  according  to  the  delusional  content  presented. 

Oonrse  and  Prognosis. — ^The  involutional  period  of  life  influences 
the  recovery-rate  in  this  type  of  melancholia,  so  that  fewer  of  these  get 
well.  Some  forty  per  cent,  recover  fully.  A  certain  number  improve, 
some  become  chronic,  and  a  majority  of  the  rest  die  of  some  inter- 
current disease,  especially  tuberculosis.  Suicide  terminates  the  existence 
of  a  considerable  number. 

Treatment. — ^Nothing  need  be  added  here  to  the  general  indications 
for  the  treatment  of  such  cases  given  in  the  chapter  on  Treatment,  and  in 
the  part  devoted  to  the  depressive  phase  of  manic-depressive  insanity. 
To  protect  from  suicide  by  zealous  superv^ision,  to  feed  despite  the  re- 
fusal of  food,  to  overcome  insomnia  by  hydrotherapy,  and,  if  need  be, 
drugs,  and  to  prevent  exhaustion  in  the  anxious  cases,  these  are  the 
main  points  that  require  consideration. 
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CHAPTER  VII. 
DEMENTIA  PRAEGOX. 

Dementia  preecox  is  a  disease  banning  usually  in  early  life,  and 
characterized  chiefly  by  a  more  or  less  marked  and  peculiar  enfeeble- 
ment  of  the  mind^  but  manifesting  upon  tliis  basis  a  considerable  variety 
of  symptoms,  such  as  emotional  indifference,  weakness  of  judgment, 
flightiness,  verbigeration,  automatic  obedience,  catalepsy,  echopraxis, 
stereotypy,  negativism,  mutism,  impulsive  actions,  affectations,  grimaces, 
and  uneniotional  laughter,  delusions  of  a  depressed  or  grandiose  nature, 
and  hallucinations. 

It  is  not  easy  to  offer  a  brief  and  clear  definition  of  dementia  preecox 
and  I  have  made  the  above  from  an  analysis  of  Krae{)elin's  descriptions 
of  the  multiform  phases  of  this  psychosis.  He  has  brought  together 
under  this  name  a  group  of  mental  disorders,  the  distinguishing  feature 
in  all  of  which  is  a  special  type  of  dementia  most  clearly  outlined  in 
terminal  conditions. 

There  are  cases  in  which  all  of  the  psychical  functions  are  equally 
enfeebled,  as  in  the  disorder  which  we  have  been  accustomed  to  call 
primary  dementia,  and  which  type  is  now  included  in  the  new  category. 
These  are  exceptional.  The  characteristic  of  the  enfeeblement  of  mind 
in  dementia  prsecox  is  the  inequality  of  weakening  of  the  several  facul- 
ties, a  sort  of  selective  deterioration. 

Kraepelin  includes  in  this  large  group  of  cases  our  old  class  of  cases 
known  as  primary  dementia,  the  catatonia  of  Kahlbaum,  the  hebei>hre- 
nia  of  Kahlbaum  and  Hecker,  and  the  large  grou])  of  cases  that  we  in 
this  country  have  been  in  the  habit  of  calling  chronic  mania  and  chronic 
melancholia  according  to  the  nature  of  tlio  delusions  presented  (grandi- 
ose or  jwrseeutorv)  and  which  an*  held  hv  Krae[)elin  to  be  jxiranoid  tyj>es 
of  dementia  pneeox.  True  paranoia,  or  chronic  delusional  insanity,  is 
not  included. 

Classification. — This  author,  therefore,  divides  his  group  dementia 
pne(*ox  into  three  tyj)es  of  the  disease,  viz. : 

1.  The  hebephrenie  ty|>e. 

2.  The  eatatouic  tviR*. 
l\.  The  paranoid  tyjK*. 

Other  authorities  have  made  a  still  further  division  into  five  classes 
instead  of  three,  as  follows  : 

1 .  I leboidophrenia. 

2.  Helx»phrt»nia. 

3.  Catatonia. 

4.  Paranoid. 

5.  Mix(Hl  forms. 

It  nuist  Ik*  Iwrne  in  mind  that  these  tyjies  are  more  or  less  inter- 
related and  often  run  into  each  other. 

Etiology. — Dementia  pneeox,  acconling  to  Kraepelin,  represents 
some  fourteen  to  fifteen  {)er  cent,  of  idl  admissions  to  asylums,  of  which 
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five  t()  six  per  cent,  would  represent  the  hebephrenic  and  catatonic  types 
and  nine  to  ten  per  cent,  the  paranoid  group.  In  the  statistics  of  the 
New  York  State  hospitals  for  the  year  ending  September  30,  1909,  the 
total  number  of  admissions  of  insane  persons  was  5149,  and  the 
diagnosis  of  dementia  praecox,  and  states  allied  to  dementia  praecox 
was  made  in  1281  of  these  cases,  nearly  twenty-five  per  cent. 
In  the  statistics  of  Wolfsohn,  of  the  Ziirieh  asylum,  dementia  prsecox 
constituted  nearly  thirty  per  cent,  of  the  admissions.  This  dis- 
order is  essentiallv  a  disease  of  earlv  life.     In  a  studv  of  296  cases 

V  •'  i^ 

Kraepelin  found  that  sixty  per  cent.  l>egan  l)efore  the  twenty -fifth  year, 
though  typical  examples  may  be  noted  at  any  age.  In  the  earlier  years 
the  disease  is  more  apt  to  appear  as  a  simj)le,  gradually  progressive 
dementia  (hebephrenic  type),  a  little  later  in  adolescence  as  an  acute  or 
subacute  form  with  catatonic  symptoms,  and  still  later  as  a  paranoid 
condition.  The  two  sexes  are  equally  liable  to  the  disorder,  though 
there  are  more  males  affected  by  the  hebephrenic  form  and  more  females 
by  the  catatonic  and  paranoid  forms.  Heredity  was  noted  in  seventy 
per  cent,  of  the  cases,  and  physical  stigmata  of  degeneration  are  fre- 
quently to  be  observed.  In  ten  to  eleven  per  cent,  of  Kraepelin's  cases 
the  development  of  the  disease  was  prece(led  by  severe  acute  diseases, 
such  as  typhoid  fever  and  scarlet  fever,  but,  as  usually,  years  had  elapsed 
between  the  two  episodes  little  value  is  to  be  attached  to  such  relations. 
Alcoholism  seems  to  have  no  place  as  a  cjuiso.  It  is  noteworthy  that 
more  than  six  per  cent,  of  Kraej)elin's  cases  developed  in  prison. 

As  to  the  pathological  basis  for  dementia  pnecH)x,  KraejK^lin  is  of 
the  opinion  that  we  have  to  deal  with  an  actual  chemical  injury^  to  the 
cortical  cells  causing  their  deterioration  or  destruction,  and  that  the 
origin  and  development  of  the  psychosis  are  best  explained  by  the 
theory  of  an  autointoxication  arising  j)ossibly  in  connection  with  proc- 
esses j^oing  on  in  the  sexual  organs.  He  is  led  to  the  last  idea  by  the 
unusually  (;lose  association  of  the  disease  with  the  nge  of  development, 
with  menstrual  disonlers,  and  with  pregnancy  and  childbirth. 

A  theory  evolved  by  Jung  on  the  basis  of  the  Freud  psychology  is 
that  many  cases  are  of  psychogenic  origin — that  is,  that  they  owe  their 
origin  to  repressed  emotional  com])lexes,  and,  to  account  for  the  actual 
deterioration,  he  conceives  that  some  toxin  is  ultimately  created  by  the 
emotional  condition. 

Another  view  which  has  j)erhaps  wide  credence  is  that  the  original 
impetus  to  psychical  development  implanted  in  an  individual  becomes 
prematurely  exhausted,  and  the  intellectual  {X)wers  give  out,  dwindle, 
and  disapi)ear. 

Symptomatology. — Let  us  first  take  a  view  of  the  general  symp- 
toms of  dementia  pnecox  and  later  seek  a  mental  grasp  of  the  syndromes 
presented  by  the  three  typi^s  mentioned  above.  The  underlying  char- 
acteristic* o{ p^tychieal  enfeeblenumi  common  to  all  has  already  been  dwelt 
uix)n. 

The  i^\m\i\Q  perception  of  external  impremons  is  little,  if  at  all,  im- 
paired. The  patient  apprwiates  all  that  goes  on  alK)ut  him  far  more 
than  one  would  sup|)ose  from  his  behavior.     One  is  surprised  to  learn 
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that  patients  apparently  wbdly  stupid  and  dull  will  take  note  of  innn* 
merable  remarks  and  events  in  their  neighborhood^  suddenly  revealing 
their  lucidity  by  some  apt  observation. 

In  consequence  of  this,  orimiaJlion  is  seldom  disturbed  in  dementia 
prsecox.  As  a  rule,  the  patient  knows  where  he  is,  recc^ixes  those 
about  him,  and  clearly  appreciates  time. 

Hallucinations  and  iUusiorut  are  common,  especially  in  acute  or  sub- 
acute conditions.  The  auditory  are  most  frequent,  after  which  come 
hallucinations  and  illusions  of  sight  and  common  sensation  (feelings  of 
currents  passing  through  the  body,  of  being  touched,  or  of  influaioes). 
These  sensory  symptoms  tend  at  first  to  be  of  unpleasant  nature  and  to 
distress  and  depress  the  patient,  but  are  later  received  with  unconcem, 
or  at  times  with  amusement  as  if  they  were  a  species  of  theatrical  per- 
formance. 

OoiMcioumess  is  in  many  cases  &irly  clear  throughout,  though  gen- 
erally  somewhat  clouded  in  excited  and  stuporous  states.  On  the  other 
hand,  the  fiu^ulty  of  aUentum  is  regularly  subject  to  serious  disturbance. 

One  of  the  most  prominent  symptoms  is  the  failure  of  inierttL 
Though  the  patient  perceives  what  takes  place  in  his  environment,  he 
contemplates  all  with  indifference. 

Memory  is  relatively  little  impaired  in  dementia  prsecox,  except  after 
the  lapse  of  years,  when  some  r^uction  in  the  faculty  may  be  noted. 

There  is  a  retardation  in  the  flow  of  thought,  so  that  ideas  are  associated 
with  difficulty  even  to  the  extent  of  an  incoherence  in  which  no  possible 
connecting  link  can  be  perceived.  But  it  must  be  conceded  that  tiiia 
incoherence  is  often  more  apparent  than  real.  It  is  very  common  to 
observe  stereotypy  of  language,  the  senseless  reiteration  of  phrases  for 
days,  weeks,  months,  playing  upon  words,  rhyming,  and  other  forms  of 
verbifferati(m. 

The  faculty  of  jiulgment  is  affected  in  all  cases.  Transitory  or  last- 
ing deliufions  develop  in  a  very  large  number  of  cases.  In  the  early 
stage  of  the  malady  the  delusions  are  of  depressed  character,  hypochon- 
driacal, melancholy,  persecutor}',  but  later  on,  grandiose  id(*as  appear, 
cither  in  association  with  the  depresse<l  ideas  or  displacing  them.  Such 
delusions,  as  a  rule,  are  transitory,  changeable,  silly,  and  senseless, 
appan»ntly  because  of  the  rapid  advance  of  intellectual  weakness.  In 
the  [Miranoid  tyj>o  they  are  less  transitorj'  and  variable,  but  even  here 
grow  more  and  more  disconnected  and  less  prominent  as  the  disorder 
progn»sst»s. 

There  are,  as  a  rule,  profound  and  striking  disortlers  in  the  sphere  of 
the  nnoiiom.  An  anxious  or  sad  state  marks  the  beginning  of  the  disease 
in  an  extnionlinarily  largt*  number  of  oases.  Kan»ly  there  is  mirthful- 
ni^ss  with  constant  laughing  at  this  early  stage.  But  more  important 
than  these  transitor}'  a)nditions  of  depn»ssioii  or  exaltation  is  the  invari- 
able develoj>nient  in  this  disonler  of  enwtiomil  (Uierioration.  This,  in- 
d(HKl,  is  one  of  the  fundamental  characteristics  of  dementia  prsecox.  The 
failure  of  interest  alrcjidy  alluded  to  dejwnds  in  a  measure  upon  the 
general  emotional  decwlenct*,  since  the  faculty  of  attention  has  an  emo- 
tional foundation.     The  ])atient  feels  neither  sadnc»ss  nor  joy.     He  is 
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indifferent  to  his  relatives  and  friends^  to  his  old  occupations  and  pleas- 
ures, to  pain,  to  fears,  to  desires.  He  is  insensitive  to  injuries,  to  bodily 
discomfort,  to  uncomfortable  physical  positions,  to  pricking  witii  a  needle, 
but  not  always  to  hunger.  The  presence  of  food  will  often  arouse  an 
interest  that  is  otherwise  wholly  lacking. 

This  emotional  indifference,  together  with  deterioration  of  will-power, 
gives  rise  to  numerous  morbid  manifestations  in  the  domain  of  conduct. 
The  patient  is  often  practically  will-less  and  has  lost  every  ordinary  incen- 
tive to  normal  behavior.  He  sits  stupidly  about,  negligent  of  person 
and  dress  and  of  the  demands  of  nature,  or  at  times  develops  some  sud- 
den imperative  motor  activity  which  may  reach  the  degree  of  a  stormy 
maniacal  excitement.  Impulsive  actions,  silly  and  senseless,  often  dan- 
gerous and  destructive,  are  manifested,  but  wholly  without  will  or  pur- 
pose. They  are  the  planless  expression  of  an  inner  tension.  Very  oft^en 
the  automatic  impulse  will  be  reiterated  over  and  over  again  in  either 
language  or  conduct,  constituting  stereotypy.  The  patient  will  repeat 
the  same  words  or  phrases  over  and  over  again,  or  turn  backward  and 
forward  or  round  and  round,  or  move  the  hands  to  and  fro,  or  take 
attitudes  for  hours.  A  very  singular  symptom  in  this  connection  is 
negativism.  Every  incentive  to  some  sort  of  motor  expression  is  met 
and  overcome  by  a  counter-incentive,  by  an  inhibition.  The  will  is 
blocked,  as  Kraepelin  describes  it  (  WiUensperrung).  To  the  category 
of  negativism  belong  mutism;  resistance  to  feeding,  dressing,  undressing; 
obstinate  resistance  to  all  that  physician  or  nurse  tries  to  do  for  the 
patient;  the  holding  in  of  the  saliva  and  excretions;  the  creeping  under 
the  bedclothes;  the  turning  away  when  six)ken  to;  the  inaccessibility  to 
all  requests  and  influences.  Negativism  varies  in  extent  and  d^ree  in 
various  patients  and  often  in  the  same  patient.  It  is  not  uncommon  for 
a  condition  of  negativism,  quite  unsusceptible  to  outward  influences,  to 
be  broken  through  by  some  sudden  senseless  motor  impulse  arising  in 
the  patient  himself.  After  the  impulse  has  been  executed  the  patient 
relapses  as  suddenly  into  the  former  resisting  state. 

With  such  reduction  and  perversion  of  the  will  in  dementia  prsecox 
it  is  not  surprising  to  observe  at  times  in  every  case  some  degree  of  sug- 
gestive aiUomatismy  such  as  echolalia,  echopraxia,  and  catalepsy. 

Dementia  prsecox  is  a  psychosis  that  surprises  the  student  and  gen- 
eral practitioner  by  the  singularly  capricious  and  bizarre  symptoms 
usually  presented.  They  are  altogether  outside  of  his  experience.  In 
melancholia,  for  instance,  we  ordinarily  observe  only  great  exaggera- 
tions of  psychological  functions  that  are  normal — a  depression  that  goes 
beyond  normal  bounds.  In  mania,  especially  in  the  mild  forms,  the 
normal  flow  of  thought,  normal  motor  activities,  and  normal  feeling  of 
well-being  are  simply  exaggerated,  but  to  a  degree  that  we  recognize  as 
pathological.  In  certain  paranoid  conditions  and  in  paranoia  the  speech 
and  conduct  may  be  most  of  the  time  normal.  It  is  in  dementia  prsecox 
that  the  extraordinary  happens — the  sudden  motor  explosions,  impulsive 
actions,  irrelevant  laughter,  stereotypy  of  speech  and  movement,  negativ- 
ism, catalepsy,  echolalia,  echopraxia,  neologisms,  strange  imperative  ideas, 
the  symptom  of  thought  deprivation,  and  the  saltatory  fancies,  affecta- 
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tioiis,  mannerisms,  and  so  on.  Now,  doubtless,  all  of  these  curious  ])he- 
nomena  liave  their  psychological  explanation  if  we  could  only  get  at 
them.  But  nmch  of  the  time  such  patients  are  practically  inaccessible 
to  us,  and  it  Is  only  at  intervals  and  by  the  most  careful  study  and 
research  that  we  are  occasionally  enabled  to  obtain  a  glimpse  of  what 
goes  on  in  their  minds.  There  has  been  a  great  deal  of  investigation  of 
the  psychology  of  dementia  praecox  of  late,  and  much  that  is  interesting 
has  been  discovered,  and  many  psychological  theories  have  been  pro- 
pounile<l.  The  Kraepelin  psychology  is  chiefly  concerned  with  the  idea 
of  emotional  deterioration,  a  selective  dementia.  Stransky,  studying  the 
problem  on  this  basis,  and  finding  constantly,  especially  in  early  stages, 
an  incongruity  l)etween  the  emotions  expressed  and  the  ideas  apparently 
behind  them,  formulated  his  theory  of  *'  intrapsychic  ataxia,"  meaning 
simply  thereby  an  inco-ordination  between  ideation  and  emotional  tone, 
which  leads  to  all  the  [)eculiarities  of  emotional  expression  and  to  pecu- 
liarities in  the  stream  of  thought,  as  evinced  in  incoherent  speech  and 
writing,  with  tlieir  stereotypies,  assonances,  etc.  This  inco-ordination 
may,  however,  be  more  api>arent  than  real,  for  so  difficult  is  it  to  gain 
access  to  the  mind  of  the  patient  that  we  are  not  absolutely  sure  yet  that 
the  emotions  are  actually  deteriorated,  nor  can  we  sjiy  with  any  certainty 
what  idea  rising  from  the  subconscious  is  connected  with  the  emotional 
expression  we  have  just  witnessed.  It  may  be  a  normal  co-ordination 
of  thought  and  emotion,  for  aught  we  know.  AVeygandt,  looking  upon 
diminished  power  of  attention  as  the  chief  symptom  of  the  disorder, 
prefers  the  designation  **  apperceptive  dementia,"  mciining  thereby  a 
dementia  in  which  the  power  to  take  in,  digest,  and  add  to  the  intellec- 
tual store  is  lost.  This  would  amount  practically  to  a  reduction  in  con- 
sciousness, almost  a  si)ecies  of  dream-state,  and  thus  account  for  many 
symptoms  like  automatisms,  stereotypies,  etc.  Gross  has  pro|>osed  the 
name  ^'dementia  sejunctiva  "  for  the  disease^,  based  on  his  theory  that 
we  have  in  the  disorder  a  disintegration  or  sejunetion  of  consciousness. 
He  explains  that  such  disintcu^ration  of  consciousness  would  mean  the 
simultaneous  flow  of  fiinctionally  separated  series  of  associations.  This 
would  naturallv  lead  to  broken  and  disjointed  associations,  unrelateil  to 
each  other,  reachiui:^  consciousness  in  a  bizarre  manner,  and  thus  give 
rise  to  such  symptoms  as  autochthonous  ideas,  su<I(len  impulses,  hallu- 
cinations, idea<  of  thonght-domination,  imperative  ideas,  thought  depriva- 
tion, saltatory  l'anci(^i,  etc.  P(lletier  finds  an  analogy  between  reverv' 
and  dreams  and  denientia  praecox,  in  all  of  which  conditions  we  have 
low(M*ed  attention  and  a  shallow  and  slu<rirish  flow  of  associations. 
Jung*  has  written  an  excellent  monograj>h  on  tiie  psychology  of  de- 
mentia pnecox,  in  which  he  discusses  critically  the  work  of  psychologists 
in  this  field  to  tlatc,  and  then  builds  nj)  a  parallel  between  this  disorder 
and  hysteria,  and  applies  the  principles  of  the  Freudian  psychology  to 
dementia  pnecox.  He  assumes  many  cases  of  this  disease  to  be  of 
psychogenic  origin,  to  depend  upon  emotional  complexes,  and  he  makes 
a  brilliant  analysis  of  a  case  of  the  paninoid  type  as  a  paradigm. 

The  jtJij/sird/  disordrrs  {>f  dementia  praecox   have  no  pathognomonic 

^  .lun^,  C.  (r.,  "The  Psychology  of  Denientia  Pnecox,''  New  York,  1909. 
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value,  though  many  have  been  studied  and  described.  Among  them 
are  attacks  of  syncope;  epileptiform,  apoplectiform,  and  hysterical 
seizures ;  localized  spasms  ;  tetany ;  transitory  paralyses ;  aphonia  ;  sin- 
gultus; choreiform  movements ;  "athetoid ataxia'';  aphasia;  exaggerated 
reflexes  and  increased  mechanical  irritability  of  the  muscles ;  dilated 
j)upils  usually ;  vasomotor  disorders  (cyanosis,  oedema,  dermographia, 
hyperidrosis) ;  increased  salivary  secretion  ;  pulse  slow  or  rapid,  often 
weak  and  irregular ;  subnormal  temperature;  amenorrhea ;  diffuse  enlarge- 
ment of  the  thyroid  gland ;  anemia ;  emaciation  in  acute  and  subacute 
conditions,  but  rapid  increase  in  weight  in  later  stages. 

Having  thus  passed  over  cursorily  the  general  symptomatology  of 
dementia  pnecox,  it  remains  to  place  l)efore  the  student  rather  briefly 
the  main  features  of  the  three  marked  types  described  by  Kraepelin. 
The  term  heboidophrenia  has  been  applied  to  the  mildest  degrees  and 
moderate  abortive  forms  of  dementia  praecox,  but  the  difference  is  so 
slight,  being  one  merely  of  degree,  between  it  and  hebephrenia,  that  it 
hardly  merits  any  fuller  description  here. 

THE  HEBEPHRENIC  FORM. 

This  type  is  also  called  dementia  prcccox  simplex.  It  is  a  simple, 
progressive  enfeeblement  of  the  mind,  varying  in  degree,  and  manifest- 
ing itself  as  a  subacute,  sometimes  as  an  acute,  psychosis.  The  earliest 
symptoms  are  almost  neurasthenic  in  character,  such  as  insomnia,  head- 
ache, inability  to  work,  and  genenil  feelings  of  fatigue  and  malaise. 
Gradually  a  change  in  character  takes  place.  The  patient  becomes  soli- 
tary, brooding,  quiet,  and  indifferent  to  family,  friends,  recreations,  and 
studies.  Occasionally  suggestions  of  delusional  ideas  are  observed,  de- 
pressive or  hy|X)chondriacal,  ideas  of  being  worthless,  lost,  going  to 
pieces ;  and  at  this  stiige  the  disorder  is  often  looked  upon  by  relatives 
as  perversity  of  disposition  rather  than  as  disease.  Paranoid  ideas  may 
be  exhibited,  suspicions,  ideas  of  reference,  of  bc»ing  watched,  of  being 
drugged,  but  always  in  a  more  or  less  rudimentary  way.  Grandiose 
ideas  mav  come  to  the  surface  at  times.  There  are  often  occasional 
single  or  solitary  hallucinations.  Sometimes  the  beginning  is  very  sim- 
ilar to  hysteria,  so  that  the  differential  diagnosis  is  difficult.  Again,  the 
onset  may  either  take  on  a  strong  depressive  color  or,  on  the  other  hand, 
a  mildly  hypomanic  character.  Single  cafcitonic  symptoms  are  some- 
times noted,  and  moderate  negativism,  minor  mannerisms,  and  affecta- 
tions. Very  characteristic  and  frequent  is  laughter  without  adequate 
cause.  The  further  progress  after  the  initial  stage  is  manifested  by 
growing  apathy,  emotional  indifference,  increasing  loss  of  will-]X)wer, 
and  defective  judgment,  but  without  any  striking  loss  of  orientation  or 
clouding  of  consciousness.  Some  insight  is  often  shown  in  the  early 
period,  the  patient  feeling  that  he  is  ill  and  changed  from  what  he  was 
before,  and  then  expresses  hypochondriacal  ideas.  The  old  memor}'- 
store  is  unaffectixl,  but  the  power  of  adding  new  memories  to  it  gradu- 
ally grows  more  and  more  defective.  Tlie  emotional  indifference  grows 
apace,   and   is   most  noteworthy  in  relation  to  friends  and  relatives. 


800  MBNTAL  DISEASES. 

There  is  oft^  an  increased  appetite  and  the  patient  is  prone  to  grow 
stouter  with  the  progress  of  the  disease.  The  course  of  the  disease  is 
one  of  years,  though  at  times  the  dementing  process  proceeds  verjr 
quickly.  Partial  recoveries  and  remissions  take  place  in  a  small  per- 
centage of  cases.  The  simulation  by  this  form  in  the  early  stages  of 
neurasthenia,  hysteria,  and  the  two  phases  of  manic-depressive  insanity 
must  always  be  borne  in  mind  in  establishing  the  diagnosis. 

THE  CAT  ATONIC  FORM. 

This  type  is  distinguished  as  a  progressive  dementia,  with  the  addic- 
tion of  peculiar  conditions  of  stupor  or  excitement,  and  with  symptoms 
of  negativism,  stereotypy,  and  suggestibility  (echolalia,  echopraxis,  waxy 
flexibility).  When  Kahlbaum  first  described  his  syndrome  of  catatonia, 
he  included  under  that  caption  cases  of  melancholia  with  stupor,  stupor- 
ous conditions,  and  acute  dementia. 

The  catatonic  form  is  more  common  in  women  than  in  men,  and  is 
especially  apt  to  set  in  after  child-bearing.  The  prodromal  symptoms 
and  onset  do  not  differ  materially  from  those  of  the  hebephr^o  type. 
At  first  there  are  only  now  and  thai  real  catatonic  manifestations,  but 
as  the  disease  progresses  these  become  more  and  more  manifest,  with 
alternations  of  catatonic  excitement  and  catatonic  stupor. 

Catatonic  excitement  may  develop  suddenly,  even  sometimes  out  of 
the  stuporous  phase,  and  is  marked  by  stereotypies,  impulsive  actions, 
mannerisms,  negativism,  great  motor  excitement  of  a  bizarre  or  rhyth- 
mic nature,  and  verbigeration.  Such  patients  ofl^n  declaim  theatrically, 
are  destructive  of  clothing  and  objects  in  the  room,  resist  violently  any 
effort  at  control,  and  are  filthy  to  a  decree.  Often  there  are  marked 
sexual  excitement,  open  masturbation,  and  obscene  speech  (coprolalia). 
Sometimes  the  excitement  takes  the  form  of  an  ecstasy.  Occasionally 
it  has  a  strong  superficial  resemblance  to  the  psychomotor  exaltation  of 
a  manic  attack. 

Catatonic  stupor  may  also  develop  suddenly  in  the  midst  of  an  excite- 
ment just  described,  or  gradually  in  the  course  of  the  psychosis.  Fully 
developed,  it  presents  mutism,  negativism,  and  tonic  or  negativistic 
muscular  tension.  The  muscles  of  the  mouth  are  often  constricted  and 
protruded  forwanl  in  a  i>cculiar  way,  so  that  the  name  Schnamkrampf 
has  been  given  to  this  symptom.  The  face  is  mask-like,  but  may  be 
played  over  by  stereotyped  grimaces.  The  fingers  and  thumbs  are 
strongly  contracted  into  the  palms.  Patients  in  such  condition  have 
absoUitely  no  reaction  to  stimuli,  even  painful  pricks  with  a  needle,  and 
require  to  Imj  fed  forcibly  and  cared  for  in  every  way. 

Tlie  stu|)or  may  be  suddenly  transformed  into  excitement,  or  there 
may  at  any  moment  be  a  sudden  explosion  of  extraonlinary  conduct  or 
violen(»e.  There  is  a  tendency  to  an  irregular  alternation  of  these  phases 
in  the  course  of  the  disorder.  In  less  extreme  cases  we  have  moderate 
excitement  or  moderate  stupor,  varying  with  intervals  when  the  chief 
symptoms  are  mannerisms,  affectations,  simple  and  quiet  stereotypies, 
echolalia,  echopraxis,  etc.     These  conditions  often  last  for  long  periods 
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of  years.  Hallucinations  and  transitory  delusions  of  almost  any  variety 
are  at  times  manifested.  Very  characteristic  in  this  form  are  the  remis- 
dons  which  may  take  place  and  last  from  a  few  hours  to  several  weeks. 
In  diagnosis  it  is  necessary  to  differentiate  the  occasional  manifesta- 
tions of  catatonic  symptoms  in  paresis,  in  epileptic  states,  in  hysteria,  in 
infection  and  inanition  psychoses,  in  involution  melancholia,  and  in  senile 
dementia,  and  to  distinguish  the  excited  period  from  a  manic  phase. 
The  mental  enfeeblement  is  our  strongest  aid. 

THE  PARANOID  FORM. 

In  hebephrenia  and  catatonia  hallucinations  and  delusions  are  epi- 
sodic and  transitory,  subordinate  to  the  simple  enfeeblement  in  the  one 
type  and  to  the  catatonic  syndrome  in  the  other.  The  paranoid  type  is 
characterized  by  a  rapidly  developing  mental  weakness  with  preservation 
of  lucidity,  and  by  a  chronic  delusional  and  hallucinatory  state. 

Prodromal  symptoms  and  onset  are  analogous  to  those  in  the  other 
forms,  but  paranoid  ideas  are  prone  to  develop  quickly.  They  are  never 
so  elaborately  systematized  as  in  paranoia  proper,  though  they  may  become 
more  or  less  fixed  and  unchangeable  in  some  cases,  while  in  others  they 
are  often  changeable,  and  of  senseless  and  fantastic  character.  In  many 
cases  we  observe  symptoms  reminiscent  of  the  catatonic  syndrome,  and  it 
is  only  the  predominance  of  the  delusional  and  hallucinatory  symptoms 
that  establishes  the  particular  type.  Besides  paranoid  ideas,  we  meet 
with  grandiose  delusions  of  an  impermanent  nature,  and  sometimes  with 
hypochondriacal  concepts.  Neologisms  and  confabulation  are  often  ob- 
served in  this  group. 

Kraepelin  separates  paranoid  dementia  into  two  main  tyj>es : 
1.  Dementia  paranoides,  with  ])ermanence  of  countless,  disconnected, 
constantly  changing  p<?rsecutory  and  grandiose  ideas,  associated  with 
moderate  excitement. 

2.  A  tyjHJ  characterized  by  singularly  fantastic  delusions,  innumer- 
able hallucinations  and  illusions,  a  more  connected  development,  lasting 
a  few  years,  and  then  terminating  in  confusion. 

Diagnosis  as  to  All  Forms. — Since  dementia  pnecox  is  essentially  a 
disease  of  youth  and  adolescence,  the  majority  of  cases  l)eginning  between 
the  eighteenth  and  twenty -eighth  year  of  life,  this  is  the  first  thought  to 
come  to  the  mind  in  the  presence  of  a  psychosis  at  this  epoch  of  life. 
This  age  practically  excludes  forms  of  insanity  like  j)aresis,  involution 
melancholia,  and  true  paranoia  (not  usually  fully  developed  till  after 
thirty  years  of  age).  Other  conditions  that  might  come  in  question 
rarely  would  l)e  hysterical  and  epileptic  states  and  manic-de])ressive  in- 
sanity. These  can  be  excluded  by  a  careful  study  of  the  symptoms  and 
by  the  history  of  the  patient. 

Prognosis  in  All  Forms. — Since  this  is  a  dementing  psychosis,  the 
prognosis  must  be  considered  unfavorable  from  the  first.  At  the  same 
time  a  certain  number  do  recover,  and  many  improve,  and  a  certain 
numlxT  have  remissions,  as  in  general  paresis.  Remissions  seldom  last 
long,  the  disease  recurring  in  a  short  time,  to  remain  permanently. 
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Treatment  of  All  Tomui. — ^It  is  possible  that  in  time  we  shall  be- 
come able  to  recognize  precox  tendencies  in  childhood,  and  learn  methods 
of  physical  and  mental  training  and  psychotherapy  that  will  help  us  to 
ward  off  in  many  cases  the  impending  disaster.  Certainly  prophylaxis  will 
have  a  great  application  here  some  time  that  it  has  not  now.  This  woald 
be  of  special  value  in  the  psychogenio  cases.  As  to  medicinal  and  other 
treatment,  according  to  the  symptoms  presented,  die  reader  is  referred 
to  the  special  chapter  on  Treatment.  The  fiict  that  many  of  these  cases 
are  of  perhaps  psychogenic  nature  should  lead  us  to  be  very  careful  in 
the  early  stages  not  to  submit  the  patient,  if  it  can  be  avoided,  to  the 
mental  ordeal  of  asylum  life,  with  its  constant  and  suggestive  contact 
with  other  patients,  often  worse  off  than  himself.  Isolation  from  the 
family  will  doubtless  be  advisable,  but,  if  possible,  among  sane  people, 
and  where  he  can  be  given  an  occupation  and  exercise  cure,  which  I 
have  seen  do  more  good  in  these  cases  than  anything  else.  Such  a  sys- 
tem of  cure  should  be  in  the  liands  of  some  intelligent  and  enthusiastic 
physician  in  the  country.  It  is  to  be  hoped  that  the  urgent  demand  for 
home  and  family  life  with  a  physician  in  the  country,  who  will  take  one 
or  not  more  than  two  patients  needing  such  care  under  his  supervision, 
will  be  met  ere  long  by  an  adequate  supply.  This  system  is  well  de» 
veloped  in  England,  but  with  us  is  practically  non-existent. 


CHAPTER  VIII. 
SENILE  DEMENTIA  AND  OTHER  SENILE  PSYCHOSES. 


'^  Dementia  ''  is  a  term  employed  to  designate  simply  a  general  en- 
feeblement  of  all  the  mental  faculties.  It  is  often  used  improperly  by 
the  luity  as  synonyoious  with  insanity.  But  in  medicine  it  signifies 
only  a  general  weakening  of  a  mind  once  normal.  Hence  it  is  not 
applieil  to  congenital  mental  weakness.  The  term  "  idiocy,"  with  its 
various  degrees,  includes  all  of  ther^e  congenital  p.syehic  defects.  There 
are  innumerable  gradations  comprised  in  dementia,  from  the  merest 
dulness  to  profound  deficiency  or  complete  loss  of  all  the  intellectual 
faculties.  Such  enfeeblement  of  the  mind  may  be  the  result  of  serious 
cerebral  diseases  or  disorders,  such  as  epilepsy,  alcoholism,  syphilis,  etc, 
when  the  dementia  is  qualified  as  epileptic,  alooholic,  syphilitic  dementia, 
etc.  It  is  sometimes,  though  rarely,  a  sequel  to  acute  insanities,  like 
mania  and  melancholia,  and  to  chronic  psychoses,  like  circular  insanity 
and  jwranoia,  and  hence  the  distinctive  term  secondary  dementia  applied 
to  such  examples.  It  takes  the  chief  part  in  the  syndrome  of  paresis,  so 
that  that  disonler  is  often  entitled  "  paralytic  dementia."  Progressive 
mental  enfeeblement  not  infre(|uently  accomj^anies  senile  involution  and 
orpmic  changes  in  the  brain  incident  to  that  epoch  of  life ;  hence  the 
well-known  disorder  cjiUed  senile  dementia.  Finally,  there  is  a  form  of 
mental  disease  characterized  in  the  main  from  the  very  beginning  by 
selective  psychic  enfeeblement,  and  this  malady  is  classified  as  dementia 
pnscox. 
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SENILE  DEMENTIA. 

This  is  a  progressive  mental  enfeehlement  at  the  period  of  senile  in- 
volution, dei>endent  upon  organic  changes  in  the  brain :  therefore,  a 
chronic  organic  psychosis.  When  the  disorder  begins  before  the  sixtieth 
year  and  depends  upon  premature  senility,  it  is  sometimes  called  demen- 
tiu  senilis  prcecox. 

Etiology. — Heredity' has  been  noted  in  some  fifty  per  cent,  of  the 
cases.  Males  and  females  suffer  about  equally.  The  disorder  rarely 
appears  before  the  sixtieth  year.  Mental  stress  and  physical  illness, 
together  with  the  senile  involution,  are  the  chief  etiological  factors.  In 
most  of  the  cases  arteriosclerosis  takes  part  in  the  causation  of  the  disease, 
inducing,  as  it  does,  general  malnutrition  of  the  brain,  as  well  as  frequent 
local  degenerations  of  small  or  large  extent. 

Symptomatology. — Like  general  paresis,  senile  dementia  may  mani- 
fest itself  in  protean  ways,  under  the  semblance  of  paaniacal,  melancholic, 
hypochondriacal,  or  paranoid  types  of  psychoses,  or  by  a  simple  progres- 
sive weakening  of  the  mind,  with  only  episodic  appearance  of  delusions 
and  hallucinations.  The  earliest  symptom  is  failure  of  memory.  The 
most  recent  memories  disappear  first  in  a  sort  of  chronological  order. 
After  a  time  the  patient  fails  to  recc^nize  any  of  his  surroundings  or 
any  of  the  people  about  him.  He  converses  with  those  near  him,  and 
miscalls  them,  as  if  they  were  old  friends  of  long  years  ago.  He  lives 
over  old  events  as  if  thev  were  now  enacted.  Later  on  even  these  old 
memories  vanish  also.  With  failing  memory,  the  judgment-associations 
perish.  The  patient  commits  many  breaches  of  decorum,  and  later, 
with  the  degeneration  of  ethical  feelings  and  the  ascendancy  of  coarser 
instincts,  may  become  very  negligent,  indecent,  and  unclean  in  habits ; 
may  pilfer  and  destroy  things;  may  expose  his  person,  masturbate,  or 
attempt  liberties  with  little  girls,  etc.  His  loss  of  judgment  may  induce 
him  to  foolishly  squander  his  money  and  properties. 

Illusions  and  hallucinations  begin  to  manifest  themselves.  They  are 
usually  of  terrifying  character. 

Delusions  make  their  ap])eanince.  These  are  nearly  always  perse- 
cutory in  nature,  and  arise  either  as  primary  ideas  or  as  the  result  of 
depression  or  on  the  basis  of  hallucinations.  Next  to  delusions  of 
persecution  in  frequency,  we  observe  hypochondriacal  delusions,  with 
cont(*nts  modified  by  the  weak-mindedness  present.  Delusions  of  ap- 
proaching j)overty  are  quite  common. 

The  underlying  mood  is  often  melancholic ;  an  exalted  mood  is  ex- 
tremely rare.  Changeability  with  irritability  is  perhaps  the  most  usual 
affective  condition. 

The  behavior  of  these  patients  in  relation  to  night  is  noteworthy. 
Illusions,  hallucinations,  delusions,  and  emotional  states  all  become 
more  pronounccHl  at  night.  A  striking  feature,  too,  is  extreme  motor 
restlessness,  especially  at  night.  These  patients  try  to  get  up  from 
bed,  to  wander  about  the  house,  to  get  away  fnmi  something  or  some- 
bo<lv.  Sometimes  true  melancholic  anxious  states  come  on  and  lead  to 
attenij)ts  at  suicide. 

So  far  as  lj<Hlily  symptoms  are  concerned,  we  note  foremost  amow^^ 
them  a  genenil  si»nile  decrepitude,  to  which  are  added  senile  tremor    ^^ 
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the  hands,  and  often  various  stigmata  of  focal  lesions  in  the  brain 
(aphasic  and  para{)ha,sic  attacks) ;  sometimes  hemiparesis,  monoplegia, 
liemiplegia,  apoplectiform  and  epileptiform  attacks  complicate  the  picture. 
The  patients  often  complain  of  severe  i>ains  all  over  the  body,  of  vertigo, 
ringing  in  the  ears,  sparks  before  the  cye^,  etc.  Often,  too,  there  is 
noticeable  diminution  of  sensibility  to  touch  and  pain  in  various  areas,  or 
over  the  whole  bod  v. 

Intolerance  to  alcohol  and  a  tendency  to  drunkenness  are  often  early 
symptoms  in  a  beginning  senile  dementia.  The  course  of  the  disease 
may  be  divided  empirically  into  three  stages — an  initial  stage,  a  stage 
of  well-marked  general  dementia,  and  the  end  stage. 

In  the  initial  stage,  which  begins  insidiously  with  a  gradual  decline 
of  psychic  functions,  we  note  first  the  weakening  of  memory  and  the  in- 
accessibility to  new  ideas  and  impressions,  together  with  a  slow  change 
in  character,  manifested  by  irritability,  egoism,  excitement  over  trifles, 
easy  weeping,  childishness,  and  perhaps  indecent  and  lascivous  conduct 
(offenses  against  morals,  exhibition,  assaults  on  children).  Often  there 
is  a  condition  of  marked  depression,  showing  itself  in  the  form  of  a 
senile  melancholia  or  a  senile  hi/poeliondriasis.  Sometimes  the  disorder 
begins  with  depression  and  suspicion,  on  which  basis  grows  gradually  a 
senile  paranoid  condition.  More  rarely  there  is  a  hypomanic  state  (senile 
mania).  Whatever  the  character  of  onset,  or  psychotic  coloring,  in  all 
these  conditions  the  chief  feature  is  the  failing  power  of  retention  and 
adding  to  the  memory-store. 

In  the  second  sbige  the  power  of  retention  is  wholly  gone,  and  the 
patient  lives  only  in  years  long  past.  Vocabulary  and  store  of  ideas 
gradually  fail  more  and  more,  and  disorientation  as  to  time  and  place 
is  complete.  Still,  during  the  daytime,  despite  these  changes,  the 
patient  may  automatically  carry  on  his  old  life,  read  his  pai)ers,  converse 
with  family  and  friends,  carry  himself  well,  go  to  his  meals  regularly, 
j)lay  cards,  etc.,  but  often  at  niglit  he  is  restless,  sle<'])less,  completely 
dis()riente<l,  sonietiines  delirious  and  hallucinated,  with  amnesia  for  these 
ex])erienees  when  the  day  comes  again.  At  times  we  mei»t  with  confab- 
ulation, and  a  condition  reminding  one  of  the  Korsakoff'  psychosis. 
This  state  is  sometimes  desiirnated  as  senile  Korsakoff's  hsurhosis. 

The  third  stage  is  that  of  ])rofoun<l  dementia,  tenninated  by  general 
physical  (li>integratiou  and  death  from  disorders  incident  to  old  age. 

Course  and  Pro^osis. — Senile  dementia  develops  gradually  upon 
the  ha-is  of  senile  psychic  degeneration,  and  lasts,  ordinarily,  from 
three  to  ten  years,  sometimes  with  remissions  which  are  never  so  note- 
w«>rthy  as  the  remis>ions  of  paralytic  denuntiti.  In  rare  instances  an 
acute  course  is  taken,  the  disease  terminating  l>y  death  in  a  few  months. 
Paralytica  attacks  are  not  infre<|nently  ol>serve<l  in  the  course  of  the 
malady,  Lriving  it  a  certain  analogy  to  paresis.  The  prognosis  is  unfavor- 
able, as  tiie  disonler  i>  incurable  and  ])rogressive  to  a  latal  end. 

Diagnosis. — The  most  imj)ortant  indications  tor  diagnosis  are  defects 
of  mem<»ry  and  judgment  and  acts  dependent  u])on  loss  of  ethical  ftvling. 

Pathological  Anatomy. — AVe  observe  at  autopsy  chiefly  the  follow- 
ing conditions  : 

1.  Osteophytic  deposits  on  the  inner  surface  of  the  skull. 
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2.  Pachymeningitis  hsemorrhagica  interna  (more  frequently  even 
than  in  paralytic  dementia). 

3.  Opaque  and  thickened  leptomeninges. 

4.  Increased  fluid,  subdural,  and  in  the  meshes  of  the  pia-arachnoid. 

5.  Distention  of  the  ventricles  with  serum,  and  granular  ependyma. 

6.  Extreme  narrowing  of  the  cortex,  with  gaping  sulci. 

7.  General  endarteritis  deformans  (often  with  fcjci  of  softening  and 
hemorrhage). 

8.  Wide-spread  degeneration  of  ganglion-cells  and  association  fibers. 
Treatment. — Many  cases  of  senile  dementia  can  be  treated  at  home. 

It  is  only  when  tendencies  to  suicide,  sexual  immoralities,  waste  of 
property,  and  great  ideomotor  excitement  are  exhibited  that  commitment 
is  necessary.  The  bromids  are  the  best  hypnotic  for  these  cases. 
Paraldehyd  is  extremely  useful,  too,  since  it  is  eflicient  as  a  hypnotic 
and  does  not  injure  the  circulation  or  affect  the  digestive  apparatus.  In 
melancholic  phases  opium  acts  well.  Hyoscin  and  its  congeners  are  not 
to  be  recommended  because  of  their  depressing  action  on  the  heart. 

OTHER  SENILE  PSYCMOSES. 

Some  of  these  have  alrtradv  been  referred  to  alM)ve.  Besides  the 
dementia  which  may  be  an  evidence  of  })remature  senility,  we  some- 
times have  a  preaenile  paranoid  condition  developing  before  the  sixtieth 
year,  especially  in  women.  It  begins  like  other  paranoid  conditions, 
finally  developing  into  a  psychosis  with  delusions  often  of  a  pt^culiar  and 
extraordinary  nature  (colored  thus  by  weakniindeilness),  and  in  content 
persecutory,  though  sometimes  delusions  of  infidelity  are  present.  The 
persecutory  ideas  never  become  fixed  or  systematized,  but  are  remarkable 
for  their  changeability  and  evanescence.  They  do  not  aifect  tli(»  conduct 
of  the  patient,  and  are  often  corrigible  by  argument,  but  only  to  return 
in  some  other  form.  The  condition  tends  to  become  chronic  and  without 
dementia.      Recovery  almost  never  takes  place. 

We  may  mwt  with  various  alcoholic  ])sychoses  after  the  age  of  sixty. 
I  have  seen  a  considerable  number  of  cases  of  epilepsia  tarda  after  that 
age,  sometimes  with  mental  symptoms.  It  is  not  infre(ju(  nt  to  meet 
with  psychoses  that  are  the  result  of  organic  diseases  of  the  brain  in  old 
age,  associated,  for  instance,  with  hemorrhage  and  thrombus.  It  must 
be  remembertnl,  too,  that  real  dementia  prax»ox,  manic-depressive  in- 
sanity, and  even  jxiresis  may  at  times  develo])  in  the  periiKl  of  senility. 
It  is  not  unconunon  to  meet  with  infection,  exhaustion,  and  toxic  deliria 
in  old  age. 

CHAPTER  IX. 
PARALYTIC  DEMENTIA* 

Synonyms. — Dementia  paralytica  ;  Progressive  general  paralysis ;  General  paresis ; 

General  paralysis  of  the  insane. 

Definition. — Paralytic  dementia,  as  its  name  implies,  is  a  disorder 
characterized  chiefly  by  progressive  enfeehlement  of  the  mind,  together 
with  a  progressive  general  paralysis  of  the  whole  body.     It  is  essei>- 
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tially  a  cortical  disease^  but  its  symptomatologj  is  frequently  modified 
by  spinal  complications.  The  psychic  symptoms,  in  addition  to  the 
characteristic  progressive  dementia^  present  multiform  phases,  neu- 
rasthenic, hysterical,  h}rpochondria<^,  melancholic,  maniacal,  circular, 
paranoiac,  etc  An  expansive  phase  with  delusions  of  grandeur  is  veiy 
common  at  one  period  or  another  in  the  course  of  the  malady. 

Btiology. — Intellectual  overwork  or  strain,  working  on  a  founda- 
tion impaired  by  syphilis  or  alcoholism,  or  both,  may  be  said  to  be  the 
chief  cause  of  general  paresis.  Heredity,  undoubtedly,  plays  a  part  in 
the  causation  of  this  form  of  mental  disorder,  though  perhaps  not  so 
great  as  in  other  classes  of  insanity.  The  r6le  of  heredity  has  been 
variously  computed  at  from  ten  to  foiiy  per  cent.  As  regards  sex,  it  may 
be  staled  that  on  an  average,  among  all  classes  of  society,  twelve  times  as 
many  males  as  females  are  affected — ^the  disproportion  seems  to  be  less 
among  lower  orders  of  people.  The  age  of  onset  is  usually  during  the 
fourth  or  fifth  decad,  bespeaking  in  general  the  climacteric  period  of 
human  life.  But  general  paralysis  may  be  encountered  at  almost  any 
age.  Nearly  one  hundrea  cases  have  been  recorded  as  occurring  in 
children.  Occasionally  late  cases  are  met  with  after  the  age  of  sixty. 
It  is  a  common  disease  in  the  great  centers  of  civilization,  where  the 
intellectual  stresses  are  most  severe,  and  is  comparatively  rare  among 
lower  races.  For  instance,  it  is  seldom  observed  among  the  native 
i^ptiaus  or  Icelanders.  The  disease  is  more  frequent  among  men  of 
ability  in  professional  or  business  life  than  among  the  ignorant  and  un- 
cultured. 

As  regards  the  position  of  syphilis  as  an  etiological  factor,  it  may  be 
said  that  a  certain  history  of  syphilis  is  obtainable  in  at  least  fifty  per 
cent  of  the  cases,  and  it  is  probable  that  the  true  relation  is  considera- 
bly larger.  Several  years  ago,  in  a  study  of  this  subject,  I  examined 
the  contributions  of  no  fewer  than  seventy  authors  to  the  elucidation  of 
this  problem.  There  was  wide  divergence  in  the  statistics  presented ; 
but  from  my  examination  of  all  these  figures,  it  was  assumed  that  be- 
tween sixty  and  seventy  per  cent,  of  all  cases  of  general  paralysis  were 
syphilitie,  if  not  far  moix?. 

By  a  comparison  of  statistics  of  the  relation  of  syphilis  to  all  other 
forms  of  insanity,  which  I  have  estimated  to  be  from  six  to  ten  per 
cent.,  we  have  the  further  fact  that  syphilis  is  seven  to  ten  times  as  fre- 
quent in  dementia  paralytica  as  in  insanity  in  jjeneral. 

The  fact  is  thus  established  beyond  dispute  that  syphilis  is  a  striking 
etiological  factor  in  general  paresis,  and  many  modem  authorities  have 
come  to  look  upon  it  as  a  true  parasyphilitic  tlisease. 

A  much  more  difficult  problem  is  to  determine  the  exact  nature  of 
the  relationship  l)etw(»en  syphilis  and  gtMieral  jKiresis.  Is  it  a  direct 
cause*,  or  merely  a  contrilmting  agent?  Is  it  in  sypiiilitic  cases  a  post- 
syphilitic affection,  or  is  foregone  syphilis  men^ly  a  predisjKising  factor? 
The  problem  may  l>e  examined  from  sevend  standjM)ints.  In  the  first 
plac(»,  W(»  have  the  rather  remarkable  statistics  of  Ix^win  of  20,000 
cases  of  syphilis,  one  jK*r  cent,  of  which  became  insane,  and  in  which 
not  a  single  case  of  g<»nend  paresis  develoj)ed.  Then  we  have  the 
further  fact,  to  which  I  have  already  alludiHl,  that  among  the  native 
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Egyptians,  where  syphilis  is  one  of  the  most  widespread  of  disorders, 
scarcely  a  case  of  general  paresis  has  been  reported  ;  and  in  the  asylums  at 
Cairo,  which  I  visited  a  few  years  ago,  not  one  such  case  was  to  be  found.* 
It  is  significant,  by  the  way,  that  alcoholism  is  seldom  or  never  observ^ed 
among  them,  the  drinking  of  spirituous  liquors  being  interdicted  by  the 
Koran.  Such  facts  as  these  it  is  imjK)ssible  to  reconcile  with  a  hypoth- 
esis ascribing  to  syphilis  the  direct  causation  of  jiaralytic  dementia. 

In  a  recent  visit  to  Japan,  I  found  that  in  the  asylums  the  percent- 
age of  admissions  of  paretics  is  high, — quite  as  high  as  in  our  American 
asylums, — but  alcoholism  is  practically  unknown  ;  that  is,  such  a  thing 
as  delirium  tremens  has  seldom  been  seen  by  a  JajMinese  physician, 
while  Korsakoff's  psychosis  is  an  unknown  entity.  This  would  mean 
that  in  Japan  syphilis  without  alcohol  is  the  chief  cause  of  paresis. 

Again,  from  the  pathological  standpoint,  it  is  well  known  that  the 
direct  invasion  of  the  brain  by  syphilis  is  characterized  by  changes  in 
the  blood-vessels  (endarteritis  obliterans),  by  the  formation  of  gum- 
mata,  or  by  diffuse  meningeal  infiltration  (specific  leptomeningitis  or 
meningo-encephalitis).  The  first  and  third  of  these  processes  are  most 
frequent  in  and  about  the  base  of  the  brain.  The  second  is  more  com- 
mon in  cortical  regions.  On  the  other  hand,  in  general  paralysis  we 
have  a  chronic  meningitis  of  the  convexity  with  atrophy  of  the  cortex, 
and  the  processes  in  this  disease  and  in  syphilis  are  quite  distinct, 
although  there  are  cases  in  which  a  syphilitic  meningo-encephalitis  may 
closely  simulate  symptomatically  dementia  paralytica.  The  pathological 
processes  are  different. 

The  best  recent  English  exposition  of  the  relationship  of  syphilis  to 
general  paresis  is  by  Dr.  Frederick  Mott,  in  the  "  Arch,  of  Neurology," 
published  by  the  Pathological  Laboratory  of  the  London  County  Asylums, 
Vol.  I.  He  does  not  consider  the  dictum  "  no  syphilis,  no  general 
paralysis,"  proven,  but  believes  all  the  evidence  is  in  favor  of  the  strong 
influence  of  syphilis  in  its  production,  and  brings  forward  this  evidence 
in  a  convincing  way.  One  of  the  most  cogent  reasons  is  to  be  found  in 
his  study  of  twent}'-two  cases  of  juvenile  general  paralysis  occurring 
from  the  age  of  eight  to  twenty-three  years.  Syphilis  could  not  be  ex- 
cluded in  any  of  these,  but  was  positively  determined  to  be  present  in 
thirteen  cases,  and  in  the  parents  in  four,  making  a  total  of  eighty  per 
cent.  He  feels,  however,  that  all  were  syphilitic.  Dr.  Mott  considers 
the  pathological  process  in  both  tabes  and  general  paralysis  to  be  ident- 
ical, and  agrees  with  Mobius,  who  calls  them  metasyphilitic,  the  same 
disease  affecting  different  parts  of  the  nervous  system.  Since  my  own 
studies  of  this  subject  in  1892,  I  have  devoted  more  than  usual  atten- 
tion to  an  extremely  careful  examination  of  the  history  and  of  the 
bodily  conditions  in  paretics  in  whom  syphilis  was  denied,  and  feel  sure 
that  the  ixjrcentage  is  much  higher  than  the  figures  given  by  me  at  that 
time.  There  are  still  some  few  cases  in  which  it  is  not  possible  to  dis- 
cover, either  u}>on  the  person  or  in  the  histor}%  any  evidence  of  previous 
syphilis,  but  we  know  that  patients  are  often  seen  in  whom  the  si)ecific 

*  Since  the  above  was  written  several  articles  have  appeared  noting  the  existence 
of  general  paresis  among  the  Kgyptian  fellaheen,  though  not  to  any  such  extent  aa 
prevails  among  the  higher  races. 
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infection  has  been  so  mild  in  character  that  no  residua  are  left  upon  their 
persons,  and  they  have  no  memorj'  of  initial  lesions,  yet  the  conditions 
are  such  that  they  must  have  had  syphilis.  As  Mott  says,  women,  for 
instance,  are  often  infected  and  have  no  characteristic  lesions.  They 
may  be  immunized  by  a  spermatically  infected  fetus,  so  that  they  have 
the  disease  in  so  mild  a  form  that  there  is  no  noticeable  impairment  of 
heahh. 

Alcohol  would  seem  to  be  a  factor  in  some  twenty  per  cent,  of  par- 
etics. Other  toxic  agents  (lead,  tobacco,  rheumatism,  etc.)  are  also  be- 
lieved to  take  a  part  at  times  in  the  etiology.  Trauma  has  often  been 
mentioned  as  an  occasional  cause  of  paresis,  but  there  is  no  w^ell-authen- 
ticated  instance  in  literature  of  such  etiology,  and  until  better  evidence 
is  offered  we  must  doubt  the  sufficiency  of  this  factor. 

In  most  cases,  as  already  intimateil,  several  of  the  causes  named  are 
associated  in  the  production  of  the  dist»ast». 

Sjrmptomatology. — ^The  disease  is  best  studied  in  its  three  stages 
— the  prodromal  i)eri(Kl,  the  estiiblished  disonler  (which  may  l)e  exalted, 
depressed,  or  hallucinatorj-),  and  the  terminal  i)erio<l  of  dementia. 

Prodromal  Period.— General  paresis  is  one  of  the  most  insidious 
forms  of  insanity  as  regiinls  its  gradual,  almost  unnotieeable  onset. 
Very  often  this  early  stiige  presents  symptoms  w^hich  lead  to  its  l)eing 
mistiiken  for  neurasthenia.  Indeed,  the  earliest  symptoms  may  be 
neurasthenic  in  character,  or  even  a  combination  of  hysteria  with  neu- 
rasthenia. Sleeplessness,  tremor,  irritability  of  mood,  hypochondriacal 
depression,  dull  headache,  ophthalmic  migraine,  pains  in  various  parts 
of  the  IkkIv,  general  malaise,  loss  of  appetite,  and  digestive  disorders — 
these  are  the  manifestations  which  may  he  nuulily  misinterpreted  as 
purely  of  functional  nature.  It  is  only  when  other  symptoms  in  ad- 
dition to  these  an*  prest^nted  that  a  suspicion  of  a  more  serious  malady 
mav  be  entertained  or  the  diairnosis  aetuallv  established.  These  svmi>- 
toins  are,  on  the  mental  side  :  little  faults  of  inemorv  ;  errors  in  sjMH^chor 
writing;  the  misuse  of  wonls  ;  the  heaving  out  of  letters,  syllables,  or 
wonls,  or  their  nnluplieation  in  writing  ;  ii;ro\\  ing  inditt'erenee  to  the 
hiirher  sentiments  ;  ]os<  of  the  eritieal  taeulty  ;  small  la])ses  in  the  pro- 
prieties, ant!  f*aihire<)t'  interest  in  the  more  ini]>ortnnt  affairs  of  life.  As 
the-<*  mrntal  featnre<  heeiune  more  and  more  pnmonneed,  the  |>iitient 
los<'<  aii(l  mi-lay*^  things,  makes  mistakes  in  miUK'V  matteis,  errs  in  aj)- 
pointnirnts,  eoiil\is<'<  |»ers<»ns  and  ol)j('et>,  torgets  his  way,  l)e(M)nies 
ea-ily  anirerrd,  mark(<lly  offends  the  proprieties,  shows  (\\travaganee  in 
the  iwe  ot'  money,  evinces  distinct  Ios<  of*  the  ethical  feelings,  exhibits 
pn»cHvitie-i  to  sexual  and  ah*oh()lie  excess,  and  l)ec<)mes  negligent  of  his 
dres<. 

In  the  earlier  ])eriod  the  patient,  like  any  neurasthenic,  has  a  dis- 
tinct consciousness  of  his  own  illness  and  observes  his  symptoms.  But 
with  the  progress  <»f  the  malady — and  it  is  in  this  that  we  find  an  im- 
|)ortant  contrast  to  the  course*  (»f  neurasthenia — he  loses  that  sense  of 
being  ill,  takes  no  further  notice  of  his  own  symptoms.  On  the  physiinil 
side  there  are  a  niunber  of  significant  marks  which  are  helpful  in  mak- 
i  onBz  defective  innervation  of  one  side   of  the  fac*e, 

18  ;tran8itor}' ocular  ixilsies^  diminisluHl  sensibility 
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to  pain,  Argj'll-Robertson  pupils;  diminished,  lost,  or  exaggerated 
tendon-reflexes  ;  a  dark,  pale,  greasy  complexion  ;  lack  of  facial  expres- 
sion ;  jerky  tremor  of  the  faciolingual  muscles  at  the  beginning  of 
voluntary  movement ;  slight  difficulties  of  articulation ;  rushings  of 
bloo<l  to  the  head,  and  attacks  of  syncope  or  of  mild  or  severe  epilepti- 
form convulsions.  A  number  of  other  early  symptoms  have  been 
descril)ed  by  various  authors  to  which  some  value  attaches :  loss  of 
memory  of  localization  of  tactile  sensations  (Ziehen) ;  loss  of  the 
cremasteric  reflex ;  testicular  insensibility ;  peculiar  respiration,  with 
short  inspirations,  followed  from  time  to  time  by  prolonged  sighing 
expirations  (R^is) ;  gastric  and  vesical  crises  (Hurd) ;  calcification  of 
die  sternum,  with  incurvation  of  the  xiphoid  appendix  and  consiequent 
interference  with  thoracic  breathing  (R^gis). 

Period  of  Establishment  of  the  Disea.8e. — When  the  disorder  is 
fully  established  after  a  prodromal  period  which  may  range  over  months 
or  years,  it  is  marked  by  both  physical  and  mental  symptoms  which  are 
usually  characteristic : 

Chief  Physical  Symptoms. — (1)  Peculiar  articulation  and  writ- 
ing— the  "  paretic  speech  "  and  "  paretic  writing '' ;  (2)  tremor ;  (3) 
pui)illarv  disorders ;  (4)  lost  or  exaggenited  tendon-reflexes ;  (5)  mus- 
cular weakness  ;  (6)  apoplectiform  and  epileptiform  crises ;  (7)  emacia- 
tion ;  (8)  trophic  disonlers. 

Mental  Symptoms. — (1)  Failure  of  memory  for  both  recent  and 
old  events ;  (2)  diminishing  number  of  concrete,  abstract,  special  and 
general  ideas ;  (3)  weakening  of  judgment ;  (4)  loss  of  sense  of  time 
and  place  (lack  of  orientation) ;  (5)  delusions  (marked  by  enormous 
exaggeration,  whether  exalted  or  depressed) ;  (6)  hallucinations  and  illu- 
sions ;  (7)  emotional  irritability  ;  (8)  exalted,  sometimes  depressed, 
mo(Kl ;  (9)  loss  of  ethical  and  esthetic  feeling. 

AVe  will  now  examine  these  symptoms  somewhat  in  detail. 

The  pareti(^  sjMH'ch  is  so  characteristic  that,  heard  a  few  times,  it  is 
alwavs  renienihered  ;  vet  it  is  difficult  to  describe.  There  are  shr'^es 
of  difference  in  various  individuals,  so  that  authors  qualify  the  diso  4er 
of  speech  as  drawlinti:,  stammering,  hesitating,  scanning,  spasmodic, 
ataxic,  and  so  on.  It  has  some  resemblance  to  the  sjK^ech  of  a  dninken 
man.  Doubtless  the  main  seat  of  the  lesion  affecting  the  s]>eech^of  the 
paretic  is  in  the  eorti(»al  motor  speech-center,  but  sometimes  tlii^  lesion 
is  probably  in  the  bulbar  centers  connected  with  the  elaboration  of  the 
mot(»r  impulses  recjuisite  to  articulation.  The  jerky  tremor  or  ^tjmj^ 
of  th(^  speech-muscles,  together  with  inco<mlinated  impulses  froi  \^  {j| 
cortical  motor  speech-center,  is  res]Mmsible  for  the  {)ecul iaritieJ^fa 
sjK'e(?h.  Labials  and  certain  consonants  are  the  most  difficult  for  ufT^ 
pareti(5  to  enunciate,  and  the  typical  siK?ech  is  shown  in  the  attempt  j^j 
pronounce  such  words  or  phrases  as  **  electricity,"  "  artillery  and  ^^  ^ 
airy  brigade,'^  **  immovability,"  etc.,  in  which  the  consonants  "hentia 
left  out,  drawled  ovt?r,  misplaced,  or  even  reiluplicated  thus  j|g  p^j., 
tericity,"  **  artillililery,''  "  bigrade,"  **  immobilty."  As  t{jf  ^^^p^^j, 
advaiuM's,  the  words  are  run  more  and  more  together,  unti^  paresis  and 
siK-H'ch  is  utterly  inc*omprehensible. 
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The  handwriting  of  the  patient  is  of  equals  and  in  the  earliest 
stages  even  of  greater^  importance.  Lapses  of  words^  repetitions  of 
words  or  even  sentences,  and  especially  elisions  and  redaplicati<»is<of 
letters  or  syllables  are  extremely  significant. 

The  tremor  in  paretics  affects  all  parts  of  the  body,  but  is  especially 
noteworthy  in  the  face  and  tongue.  In  the  tongue  it  often  takes  on  m 
fine,  fibrillary  character.  It  is  very  rare  in  even  pronounced  neuraa- 
thenic  conditions  to  observe  tremor  of  the  fecial  muscles.  Still  we  do 
meet  with  it  at  times,  and  the  distinction  that  I  would  draw  betweea 
the  facial  tremor  of  profound  neurasthenia  and  that  of  paresis  is  that 
in  the  latter  disorder  there  is  a  peculiar  jerkiness  and  ataxia  in  the 
tremor,  especially  at  the  banning  of  a  voluntary  movement  Thus,  in 
asking  the  paretic  to  wrinkle  his  forehead,  an  ataxic  tremor  will  be  set 
up  in  the  occipitofrontalis.  In  snarling  up  the  nose,  it  is  observed  in 
the  small  muscles  about  the  cheek  and  nose.  In  showing  the  teeth,  the 
ataxic  tremor  becomes  marked  in  the  levators  of  the  lip.  In  protaud* 
ing  the  tongue,  there  is  a  rapid,  jerky  tremor  at  the  beginning  of  the 
movement. 

As  regards  the  pupils,  the  most  important  sign  is  absence  of  the 
reflex  to  light  Next  in  order  comes  extreme  miosis  (pin-hole  pupils), 
and  next  in  importance  a  variable  inequality  (one  pupil  being  larger  at 
one  time  and  the  other  at  another  time).  Irr^ularity  of  outline  of 
either  or  both  pupils  is  significant  Simple  inequality  of  the  pupils  is 
less  distinctive  because  met  with  in  other  forms  of  insanity,  and  oooa- 
sionally  in  normal  persons.  Marked  mydriasis  b  very  common  in  the 
latest  stage  of  the  disease. 

In  tabic  forms  of  the  disorder  the  knee-jerks  are  diminished  or  lost 
In  all  other  forms  the  tendon-reflexes  are  apt  to  be  enormously  exag- 
gerated, so  that  we  get  not  only  extreme  knee-jerks,  but  qutdriceps 
clonus,  ankle-clonus,  jaw-jerk,  jaw-olonus,  and  extreme  wrist-  and  elbow- 
jerks.  With  this  spastic  condition  we  observe  also  considerable  rigidity 
of  the  muscles,  with  a  tendency  in  the  latest  stage  to  marked  contrac- 
t;  t\s.  Oftim  in  tabic  forms,  when  the  knee-jerks  are  at  first  lost,  they 
become  finally  exaggerateil.  Hence,  while  the  term  tabic  is  often  used 
to  describe  a  form  of  paresis  in  which  we  have  lost  or  diminished  knee- 
jerks,  to^»ther  with  Argyll-Robertson  pupils,  this  is  simply  a  descriptive 
designation,  and  does  not  lUK^essarily  imply  that  we  have  a  combination 
of  locx)niotor  ataxia  with  |>aresis. 

..5*  As  previously  state<l,  one  of  the  chief  symptoms  of  paraljrtic  de- 
the  htia  is  a  pn)gressive  weakening  of  the  muscles  in  general  of  the 
pnjiole  b.o(ly.  It  is  rather  an  enfeeblenuMit  than  a  paralysis.  It  is 
ctianifested  mainly  by  localized  pareses  in  various  muscles  or  groups  of 
muscles.  These  are  often  noted  as  early  symptoms — for  instance,  in  the 
tineas  and  face.  In  fully  oiuvhalf  of  the  eases  we  obser\'e,  at  one  time 
with  uother,  weakness  of  some  of  the  (wular  muscles,  not  infrequently 
|M>rtant  rise  to  diplopia  or  ptosis,  rarely  nystagnuis.  A  certain  amount 
being  ill,  •  is  often  si^n,  and  the  overaction  of  the  occipitofrontalis  in 
side  theR»  an  forms  a  striking  picture  in  many  cases.  One-sided  })aresis 
ing  an  early  nd  nuisi'lc,  orbicularis  ])alpebruruin,  or  lower  face  is  rather 
causing  a  slight  pmuscles  about  the  mouth  are  {Kirtieularly  often  involved, 


PARALYTIC  DEMENTIA.  811 

SO  that  marked  inequality  of  the  nasolabial  fold  and  of  all  of  the  oral 
movements  is  encountered.  The  speech  has  frequently  a  nasal  tone 
from  one-sided  or  double  palate  paralysis.  Deviation  of  the  tongue  is 
common.  The  general  strength  of  the  extremities,  as  measured  by  dyna- 
mometers, is  diminished,  sometimes  on  one  side  more  than  on  the  other, 
presenting  the  picture  of  a  hemiparesis.  The  want  of  equal  innervation 
is  sometimes  indicated  by  the  attitude  of  the  patient,  the  inclination  of 
the  body  to  one  side  or  another,  backward  or  forward,  sinking  of  the 
head  on  the  breast,  etc.  Weakness  in  the  muscles  of  deglutition  leads  to 
diflBculty  in  swallowing.  The  peculiarity  of  most  of  these  paralytic  phe- 
nomena is,  in  the  first  place,  their  mildness  of  degree,  and,  in  the  second, 
their  frequently  transitory  character  (the  weakness  may  be  first  on  one 
side  of  the  face,  then  on  the  other,  now  about  one  eye,  now  in  an  ex- 
tremity, etc.). 

Nearly  every  case  of  general  paresis  exhibits,  at  some  time  in  its 
course,  convulsive  or  apoplectiform  seizures.  Usually  these  critical 
episodes  occur  at  the  height  of  the  disorder  or  in  its  final  stages,  but 
occasionally  they  are  among  the  very  earliest  symptoms.  For  instance, 
one  case  that  came  under  my  observation  began  \s\t\\  a  transitory  hemi- 
plegia following  an  apoplectiform  attack.  Up  to  the  day  before  this 
seizure  he  had  performed  his  difficult  duties  as  an  accountant  in  a  large 
railroad  organization  to  the  perfect  satisfaction  of  his  superiors,  and 
none  of  his  family  had  observed  any  indication  of  prodromal  symptoms. 
He  died  as  a  typical  paretic  a  year  later.  Another  case,  much  the  same 
in  many  ways,  began  with  general  epileptiform  convulsions  extending 
over  twenty-four  hours.  The  attacks  may  appear  in  the  form  of  syn- 
cope, or  coma,  or  aphasia.  A  peculiarity  of  all  of  these  crises  is  their 
transient  character,  and  as  even  in  cases  terminating  fatally  in  such 
attacks  often  no  lesion  has  been  found,  their  pathogeny  has  been 
ascribed  to  congestive  eruditions  or  to  ciroums(Til)ed  e<lemata  in  various 
areas  of  the  brain.  As  a  rule,  mental  failure  becomes  more  apparent 
after  these  crises. 

Rapid  emaciation  is  usual  after  the  disorder  has  actually  set  in, — that 
is,  at  the  termination  of  the  prodromal  i>eriod, — but  later  on,  after  the 
climax  has  been  reached  and  dementia  becomes  more  apparent,  patients 
often  gain  largely  in  flesh. 

Among  the  trophic  disorders  we  note  especially  l)ed-sores,  which 
appertain  mostly  to  the  terminal  condition.  In  some  of  the  (*ases  a  true 
trophoneurosis  is  the  cause,  and  in  others  weakened  j)eripheral  circula- 
tion and  unclean liness.  A  striking  fragility  of  the  bones  is  common  in 
general  paresis,  which  accounts  for  numerous  accidents  in  asylums,  such 
as  fractures  of  the  ribs  and  other  lx)iies,  exploited  so  often  in  the  news- 
papers lus  due  to  the  assaults  of  attendants.  I  have  known  a  maniacal 
paretic  to  break  all  of  the  small  bones  of  his  hand  by  {)ounding  on  a 
door.  Hematoma  of  the  ear  is  very  frequent  in  paralytic  dementia, 
and  this  nuist  be  ascril)ed  to  trophic  changes  in  the  vascular  walls,  per- 
mitting some  trivial  trauma  to  cause  a  ruptun?  in  the  vessels  of  the  peri- 
chondrium. Th<»  hair  frequently  lK»comes  rapidly  gray  in  paresis,  and 
this,  too,  is  doubtless  a  trophic  symptom. 
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Among  otlier  pliysical  ayniptonis  occasiunully  met  with  are  t«  be 
identioned  chanfi^  of  temperature,  alluded  to  in  the  chapter  on  General 
SymptoiDutology,  inttrraittcnt  albuminuria,  propeptonuria,  glycosuriaj 
acetonuria,  polyuria,  imixitt'iice,  and  vesical  and  rectal  weakness.  Gly- 
cosuria is  sometimes  an  early  symptom. 

As  reganis  mental  symptoms,  the  gradual  and  progressive  failure  of 
memory,  and,  as  ii  con.'«^'i]Ufnec,  tlie  prugres.sivo  depletion  of  the  atore 


of  niemory-pictua's,  ideas,  idea-associations,  and  judgment-associations, 
are  the  most  noteworthy  features  of  the  disease.  The  most  complicated 
conceptions,  as  welt  as  tiiose  acquired  latest,  are  the  Krst  to  disap]>ear. 
Abstract  ideas,  owiug  to  their  complexity,  are  the  earliest  to  ^.  The 
patient  losi«  his  niomorj-  for  dates,  for  the  events  of  to-day  and  yester- 
aay,  ami  IiikIs  difficulty  in  remcmliering  liis  appointments  luul  duties. 
A  very  early  lossof  the  [wwer  of  mental  computation  is  nolalilc.  With  the 
progress  of  the  malady,  even  the  older  monniri<'s  and  ii-mrete  ideas 
vanisli  liv  ilci^p'ts.  The  patient  comes  to  liave  no  kiHnvknlgt^  of  time, 
liu'  pliuv  wii,  !>■  lie  is.  .ir  nf  ili,.  frien.is  who  surround  him.  The  h^a 
of  (III-  (Lt.'iihy  1)1'  jdil^iin'iil  \>  I'vident  at  an  early  pcriiKl  in  his  fiiiling 
obsurvaiiou  luid  L-oinpivhen^imi  of  his  own  symptoms.  t)i-dln;iri!y 
there  is  a  rwtardatiini  of  the  flow  of  ideas.  ]>articularly  marked  in  the 
mehmcholic  type  of  the  disease.  In  the  exalted  type  there  is  an  accel- 
eration of  the  flow  of  tlion^ht,  which  is  given  a  npeeial  color  by  thv 
mental  onfeehlement. 

There  are  cases  which  run  their  course  without  delusions,  the  symp- 
toms then  Iwing  merely  the  progressive  dementia  M'itli  advaneing  physi- 
cal debility.  But  in  a  eonsiderable  pi-oportion  of  piirelii's  dehisioiis 
are  manifested,  usually  of  grandiose  character,  assoeiiitei I  with  more  or 
lees  ideomutor  exeitement  (sometimes  approaching  llie  niiiiiiucal  condi- 
tion), and  occasionally  of  mcliinclioly  chanieter.  The  grandiose  ideas 
of  male  jwtients  are  concerne<l  with  wealth,  jwwer,  glory,  sine,  strength, 
position,  )iossessioiis,  ami  of  female  |tatients  with  dret^i^,  finery,  jewels, 
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and  children.  At  an  early  period  these  grandiose  ideas  are  not  to  be 
distinguished  from  the  similar  fancies  of  many  cases  of  ordinary  acute 
mania.  But  when  the  judgment  becomes  weakened,  as  it  inevitably 
does,  a  peculiarly  distinctive  character  is  given  to  the  paretic's  delu- 
sions. The  grandiose  delusions  take  a  magnitude,  an  enormity,  a  stu- 
pendousness  not  observed  in  any  other  form  of  insanity.  Wealth  is 
counted  in  decillions  of  worldfuls  of  gold.  The  patient  is  czar,  king, 
president,  queen,  God,  at  the  same  time.  His  penis  is  a  mile  long, 
his  testicles  large  diamonds.  He  will  bring  the  Pacific  Ocean  over 
the  Andes  to  make  the  largest  waterfall  in  the  world.  He  will 
move  the  asylum  buildings  on  a  road  of  gold  to  Washington.  He 
has  thousands  of  wives,  every  one  of  whom  bears  two  hundred  children 
nightly.  He  bestows  on  his  physicians  and  nurses  royal  orders,  duke- 
doms, writes  them  checks  for  enormous  sums  of  money,  etc.  When 
the  mood  of  the  patient  is  hypochondriacal  or  melancholic,  the  delu- 
sions retain  the  same  element  of  enormitj'  despite  their  unhappy 
contents.  He  states  that  he  is  impoverished  by  having  lost  billions  of 
dollars ;  he  is  committed  to  prison  for  thousands  of  years ;  he  weeps 
because  he  can  not  do  his  duty  to  the  nations  which  he  governs ;  there 
IS  some  horrible  condition  of  his  bowels  which  requires  the  most  awful 
of  operations,  etc. 

There  are  some  cases  of  general  paresis  wliich  exhibit  alternating 
phases  of  melancholic  depression  and  ambitious  exaltation,  and  these  are 
described  as  paralytic  dementia  of  circular  type. 

Hallucinations  and  illusions  are  frequently  observed  in  general 
paresis.  They  have  more  or  less  relation  to  the  condition  of  exaltation 
or  depression  present  and  to  the  delusions  manifested.  Auditory  hallu- 
cinations are  the  most  coipmon.  They  are  noted  even  in  the  early 
periods  of  the  disease,  but  are  generally  a  part  of  the  maximum  period. 
They  are  absent  in  the  final  stage. 

Emotional  irritability  and  (changeability  are  generally  evident  The 
patient  huighs  or  weeps  easily,  and  is  often  readily  angered. 

The  excesses,  st^xual  and  alcoholic,  lapses  of  propriety,  etc.,  are  sig- 
nificant of  loss  of  esthetic  and  ethical  sensibility.  He  indulges  him- 
self freely  and  without  morality  (though  previously  moral),  drinks  im- 
moderately, steals,  and  squanders  his  own  and  others'  pn)perty.  As 
his  character  sinks  lower  and  lower  he  commits  all  sorts  of  shameless 
offenses  against  decency. 

Before  passing  on  to  the  final  stage,  we  not  infrequently  encounter, 
in  the  course  of  the  disorder,  peculiar  interludes  of  recession  of  all  of 
the  symptoms.  These  are  known  as  remissions.  Remissions  last  from 
several  weeks  to  several  months,  as  a  rule,  occasionally  for  a  year  or 
more.  Very  striking  at  times  is  the  remarkable  improvement  to  be 
observcnl  in  a  remission.  This  may  attain  to  a  degree  making  it  almost 
impossible  to  discover  any  vestige  of  deviation  from  the  patient's  normal 
mental  health.  The  extraordinary  delusions  disappwir,  the  maniacal  or 
melancholic  mocMl  vanishes,  the  symptoms  of  confusion  and  forgetfulness 
jKiss  away,  and  noteworthy  intellectual  lacunie  are  filled  iigain.  The 
patient  may  return  to  his  affairs.  It  is  very  rarely  that  markwl  physi- 
cal stigmata  of  the  disorder  diminish  and  give  place  to  normal  con- 
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dition^.     After  a  time  the  old  symptoms  of  the  dread  malady  reassert 
themselves  and  its  fatal  jirogresy  is  rvb^un. 

Terminal  Period. — As  already  intimated,  there  are  cnses  in  which 
there  is  merely  a  pr<^re8sivc  en- 
feeblemeiit  of  miiul  and  paresis  of 
body  from  begin iiiiiff  to  end,  with 
none  of  the  excited  or  depressed 
conditions,  delusions,  hallucinations, 
remissions,  etc.,  just  descriljcd  ;  cases 
whicli  iKiss  hy  gradtml  stages  from 
tlie  pnxlromal  into  the  terminal 
perial.  In  the  main,  however,  we 
have  most  of  tlicse  other  manifesta- 
tions inter|)olated.  The  tiiml  stage 
is  oi^en  ushered  in  hy  tlie  coiivul- 
p  1^  -^  "    .  sive  or  apoplectiform  seizures.  This 

^L  J  is  the  stano  of  more  or  less  eom- 

/  ^^M  plete  dementia.     We  may  still  note 

^  ^^SjfjM  ^'"^    n'uiains   of   old   grandiose   or 

-  ^^HF  hypocliondriaciil   delusions   in    the 

^fl  ^^  scarcely  coniprelicnsible  mumblings 

^^^^^  ^^^^^^^^b.        **^  ^'"^  ]>areti(;  dement,  but  usually 

^^^^^k  ^^^^^^^^^      ^'"^  mind  becomes  completely  vncu- 

UI^B  ^M^B^^bJ^^^^B  o'I!^  >  the  ])atient  spe<-chlcss,  Hlthy 
rectniiy  djini  '°  '"'*  liidiits,  iMxindden,  and  more 
"''eitrewire  ''p'pl*^'^''  *'>""  ""  infant.  Hc  lics  in 
be<l,  cither  motionless  or  restlessly 
moving  bis  limbs  and  grinding  his 
swallow  his  food,  and  oth'H  nipiires  to  be  fed 
He  wets  anil  ^oils  bims-'lf,  and  b<iI-sores  and 
Finiilly,  cl,>atb  by  iiiliabitiun-|.nenmon{a,  s<'])ti- 
cs),  evstilis,  (niu-.isiinis,  intcslinal  ciitarrli,  or  es- 
IV  tlic"  curiain  im  tiif  ilistri'ssin;;  picture.  Xot  a 
■i..a  in  a,.  e]>il,.p.if.,rn, 


Tlic 


teeth,     lie  can  srarcel; 
to  prevent  .-itninjiling. 
contnii'tnres  devebip. 
ceniia  (from  tl: 
haustion  steps  in  ti 
few  <iie  at  an  carlir 

Duration  and  Prognosis. — 

tlirw  to  five  vcars,  on  an  iivcrage 
natc  under  tiirf<'  years  tlian  ove 
Dot  inl'rii|nent.  .V  diinitioti  o 
rarities. 

The  prognosis  is  jinu-tlfallv 
vran^  Tl..-  aiillior  has  never  hnown  | 
■jn  <.nr  wln.l.-  Iiter.Tt.ii>>  there  aiv,  m:- 
eiwsuf  r>.<-,.very  ,.11  iv<-..i-.l.  it  is  pn.b 
were  i:i-niiiiie  easi-s  <if  paix'^is,  sinee  an 
nnei'inmoti. 

Diagnosis. — The   chic!'   disonlirs 
paralyii,-    drinerilia    during    tli.>    varioii 


ap.pl 


■tifor 

lytic  (Icnu'titia  runs  its  course  in 

■n'  arc  nion'  eases  wjiieli  termi- 

■  five,  but  casi's  lasting  five  yearn  are 

t<'n    veal's    is    aiimiig    the    greatest 

dways  death  within  a  short  term  of 
iiiwn  pcrsKiialJy  of  a  easi'  recovering, 
■c,  aci'ording  Ui  Ziehen,  but  a  dozen 
s  probably  .,ne-nuimble  if  even  these 
iiv  an  errnr  in  iliagnusi:^  is  not  at  all 


confused  with 
-  evohiti<)n  are 
1.-^  system,  acute 
ia  with  delusions 
ass..eiate<l  with 
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common  organic  lesions  of  the  brain  (tumor,  hemorrhage,  embolism, 
thrombosis).  In  atypical  cases  the  diagnosis  is  often  difficult  and 
sometimes  even  impossible. 

Valuable  aids  to  our  methods  of  diagnosis  are  found  in  lumbar  punc- 
ture and  a  study  of  the  spinal  fluid,  to  show  the  presence  of  a  lymphocytosis 
characteristic  of  paresis  as  compared  with  any  of  the  functional  psy- 
choses ;  also  in  the  Wassermann  test  and  the  Noguchi  test  for  syphilis. 

As  regards  neurasthenia,  it  is  only  in  the  prodromal  period  of  gen- 
eral paralysis  that  differentiation  may  be  difficult.  I  shall  attempt  to 
present  in  brief,  tabular  form  the  distinctive  diagnostic  points  of  these 
two  conditions : 


General  Paresis  (Early  Period). 

Sluggish,  immobile,  irregular,  pin-hole, 

or  unequal  pupils. 
Diminished,  greatlv  exaggerated,  or  un- 

e<]ual  knee-jerks. 
Fibrillary    tremor    of  tongue ;   jerky, 

ataxic    tremor    of   fingers,    face, 

tongue,  occipitofrontalis. 

Elision  or  reduplication  of  letters,  syl- 
lables, or  words  in  writing. 

Sometimes  noticeable  characteristic  de- 
fects in  speech. 

Usually  little  or  no  notice  taken  by  the 
patient  of  his  symptoms. 

In  some  cases  a  feeling  of  cheerfulness 
and  well-being  out  of  proportion  to 
the  actual  disorder  present. 

In  many  cases  a  va^ue,  hypochondriacal 
depression  with  tearfulness,  not 
referred  to  any  definite  physical 
cause. 

Actual  evidence  generally  found  of  fail- 
ing memory,  defect  of  intellectual 
f)rocess,  weakened  jmlgment,  and 
OSS  of  esthetic  and  ethical  feeling. 

Occttsionally  ei)ileptiform  or  apoplecti- 
form crises. 

Vertiginous  attacks  and  transitory  apha- 
sia of  mil<l  degree. 


Neurasthenia. 
Large  and  rather  active  pupils  usually. 

Active  and  equal  tendon-reflexes. 

Tremor  fine  and  rapid  of  fingers  and 
eyelids,  not  jerky,  very  rarely  in- 
volving face,  almost  never  the 
tongue  and  forehead. 

Nothing  abnormal  in  the  writing. 

No  changes  in  enunciation. 

Patient  pays  marked  attention,  to  his 

symptoms. 
Patient  apprehensive  and  alarmed  at 

any  symptoms  present. 

When  hypochondriacal,  patient's  atten- 
tion nxed  on  some  definite  morbid 
process  which  he  believes  to  be 
going  on  in  his  system. 

No  evidence  of  mental  decay  or  loss  of 
esthetic  and  ethical  feeling. 

Nothing  of  this  kind  in  neurasthenia. 
Not  present  in  neurasthenia. 


In  chronic  alcoholism  we  may  have  presented  to  us  many  symptoms, 
such  as  tremor,  thick  speech,  mental  changes  and  defects,  epileptiform 
crises,  and,  where  rudimentary  polyneuritis  is  present,  lost  knee-jerks, 
which  may  simulate  the  syndrome  of  panilytic  dementia.  The  resem- 
blance is  sometimes  remarkably  close.  The  chief  differential  point  is 
the  ^rcat  impn)vement  and  often  recovery  which  take  place  in  alco- 
holic mental  disorder  on  withdrawal  of  the  alcohol.  With  abstinence 
the  si>eech  becomes  normal,  the  tremor  grows  less  or  disappears,  the 
knee-jerks  return,  epileptiform  attacks  cease,  defects  of  memory  are  no 
longer  perceptible.  If  hallucinations  are  present,  they  are  more  often 
virtual  and  zo(*)scopic  in  alcoholism,  while  generally  auditory  in  paresis. 
Tiie  <lelusi()ns  of  the  chronic  alcoholic  are,  as  a  rule,  suspicious  and  jHjr- 
secutory.  It  must  be  remembered  that  a  typical  general  paresis  may, 
however,  develop  on  the  basis  of  a  chronic  alcoholism. 
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Aside  from  the  coraparison  of  neurasthenia  with  the  prodromal 
period,  probably  the  mistaking  of  syphilis  of  the  central  nervous 
system  for  advanced  general  paralysis  is  the  most  common  error  in 
diagnosis.  The  two  disorders  have  so  much  in  common  that  their 
diflFerentiation  is  often  only  possible  by  prolonged  observation  through 
the  whole  course  of  the  disease ;  and  if  the  paretic  dementia  should 
happen  to  progress  as  a  simple  dementia  with  none  of  the  character- 
istic episodes,  the  diagnosis  is  sometimes  quite  impossible.  The  follow- 
ing table  will  serve  to  make  some  of  the  similar  and  unlike  features  of 
the  two  maladies  apparent : 


General  Paralysis. 

Paresis  of  mild  degree  of  cranial  nerves 
at  times.  Slow  in  onset  and  trans- 
itory. 

Symptoms  of  a  diffuse  general  lesion. 

Jerky  and  ataxic  tremor. 

Loss  of  iris  reflex  to  light,  preserva- 
tion of  movement  of  iris  in  accom- 
modation (Argyll-Robertson  pupil); 
extreme  miosis. 

Characteristic  elisions  and  reduplications 
of  letters,  syllables,  or  woras  in  writ- 
ing. 

Peculiar  disorder  of  speech.  (Gr.  P. 
speech.) 


Headaches  vague,  transitory,  and  sel- 
dom distressing. 

No  material  changes  in  the  fundus. 

Progressive  advance  of  the  disease  to  a 
si>ee(lily  fatal  termination,  with  a 
possible  n»missioii  in  some  instances 
for  a  brief  period. 

Delusions  often  expansive,  sometimes 
depressed,  eharaeterized  by  enor- 
mous exaggeration  in  either  ease. 

Affeetive  state  often  expansive,  some- 
times depressed. 

Proirressive  mental  enfeeblement. 

Epilei)tiform  and  apopleetiforni  erises  in 
nearly  every  ease,  and  freipiently  re- 
peated. 

Antisyphilitie  remedies  useless. 


Cerebrospinal  Syphilis. 

Complete  paralysis  of  one  or  several 
cranial  nerves  often.  Generally  sud- 
den in  onset  and  stable. 

Symptoms  of  multiple  lesions. 

No  tremor  in  syphilis. 

Iris  often  immobile  both  to  light  and  in 
accommodation ;  extreme  miosis 
very  infrequent. 

If  any  change  in  writing  at  all,  due  to 
agraphia  or  dementia.  No  resem- 
blance of  the  changes  to  those  of 
paresis. 

No  speech  disorder  usually,  but,  if  any. 
due  to  organic  aphasias  of  one  kina 
or  another.  No  resemblance  to  the 
G.  P.  speech. 

Headaches  extremely  severe,  constant, 
and  worse  at  ni^ht. 

Optic  neuritis  (Xjcasionally. 

Irregular  advance,  with  many  fluctua- 
tions in  intensity  and  character  of 
the  symptoms,  extending  over  a 
lonir  period  of  years,  and  not  neces- 
sarily fatal. 

Delusions  rarely  present. 


Affeetivi*  state  usually  depressed  or  apa- 
thetic. 

Tneolierenee  and  th<m,irht-inhibition. 

Epileptiforni  and  aponleetifonn  seizures 
uncommon,  but  if  they  do  occur,  arc 
^enerall^  sinude,  isolated  attacks. 

Antisyphilitie  remedies  of  marked  ser- 
vice. 


A  gummatous  meningitis  may,  however,  j)res(Mit  a  typical  general 
paresis  in  all  its  manifestations,  and  there  are  eases  in  which  the  actual 
lesions  of  paresis  exist  sidi*  l)y  side  with  syphilitic  cerebral  lesions. 

\Vc  may  have  maniacal  outbursts  in  the  course  of  general  paresis. 
Indeed,  I  have  seen  paresis  begin  in  a  number  of  instances  as  an 
apparent  acute  mania.  During  this  maniacal  state  the  (diief  means  of 
(litlereutiatiou  of  the  two  disorders  is  in  tlu^  character  of  the  contents  of 
the  d<  lusions.  Roth  arc  cxaltinl  and  expansive  and  tend  to  the  same 
general   exaggeration   (d*   feelings  of  power,   strength,   intellectual  and 
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physical  abilities,  wealth,  social  station,  etc.  But  the  stupendous  ex- 
aggeration in  general  paresis  is  never  observed  in  acute  mania.  This  is 
a  valuable  indication.  Naturally,  if  any  of  the  physical  signs  of  paresis 
are  present,  the  diagnosis  is  not  difficult. 

Epileptic  dementia,  with  its  slow  speech,  mental  defect,  and  epileptic 
seizures,  might  at  times  be  mistaken  for  a  paralytic  dementia,  presenting 
chiefly  these  symptoms.  But  the  history  of  long  years  of  epilepsy 
preceding  the  psychic  degeneration  suffices,  as  a  rule,  for  the  diagnosis. 
It  is  only  when  such  history  is  not  obtainable  that  error  might  arise. 

In  paranoia  itself,  and  in  paranoia  secondary  to  acute  mania  or 
melancholia,  the  expansive  or  depressed  delusions  are  of  a  more  fixed 
and  much  less  exaggerated  nature.  A  study  of  the  character  of  the 
delusional  contents  should  make  differentiation  easy. 

Multiple  sclerosis,  with  its  jerky  tremor,  exaggerated  reflexes,  and 
mental  enfeeblement  might  at  times  present  a  syndrome  analogous  to 
that  of  some  cases  of  paralytic  dementia.  The  tremor  of  multiple 
sclerosis,  however,  while  also  jerky  and  ataxic,  is  a  marked  intention 
tremor,  exhibiting  wider  and  wider  excursions  the  greater  the  effort  to 
carry  on  a  voluntary  movement.  The  tremor  of  paresis,  on  the  other 
hand,  shows  no  such  increasing  exaggeration  on  voluntary  efforts  to 
use  the  muscles.  In  sclerosis,  the  head  is  often  involved  in  the  tremor ; 
in  paresis,  never.  Nystagmus,  so  common  in  sclerosis,  is  almost  never 
observed  in  paresis.  The  dementia  of  sclerosis,  when  present,  is  slight 
and  not  especially  progressive,  and  there  are  no  expansive  or  depressed 
delusional  episodes,  such  as  characterize  paralytic  dementia. 

Focal  brain-lesions  (tumor,  hemorrhage,  softening,  etc.)  with  de- 
mentia and  paralysis  may  simulate  somewhat  certain  types  of  general 
paralysis,  but  the  progressive  character  of  the  latter  disorder,  with  its 
crises  and  psychic  episodes,  should  serve  to  give  the  condition  presented 
definite  outline  and  character. 

Pathological  Anatomy. — It  is  usual  to  describe  the  pathological 
condition  underlying  j)araly  tic  dementia  in  general  terms  as  a  diffuse  men- 
ingo-encephalitis.    The  gross  changes  observed  at  autopsy  are  as  follows : 

1.  General  diminution  of  weight  of  the  l)rain. 

2.  Increased  fluid  in  the  subdural  space  and  in  the  meshes  of  the 
arachnoid  (external  hydrocephalus). 

3.  Pachymeningitis  hcemorrhagica  interna,  with  large,  fresh,  or  old 
hematomata  of  the  dura  mater  (in  about  half  of  the  cases). 

4.  Chronic  leptomeningitis  (opacity  and  thickening,  with  adhesion 
of  the  membranes  to  the  cortex). 

5.  Narrowing  of  the  cortex,  with  gaping  of  the  fissures. 

6.  Distention  of  the  ventricles  with  serum  and  granulated  and  thick- 
ened ej>endynia  (chronic  internal  hydrocephalus). 

7.  Gray  degeneration  in  the  centrum  ovale,  brain-axis,  in  various  col- 
umns of  the  spinal  cord,  and  in  some  of  the  spinal  roots  and  peripheral 
nerves. 

The  inicroscoj)ical  findings  of  Alzheimer  may  be  summarized  briefly 
as  follows  : 

1.  Proliferation  of  new  capillaries  and  of  the  endothelial  cells  and 
adventitia. 
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2.  Dilatation  and  infiltration  of  adventitial  lymph-spaces,  with 
lymphocytes,  mast-cells,  and  plasma-cells,  mostly  the  latter. 

3.  Degenerative  changes  in  the  blood-vessels,  especially  in  the 
cortex. 

4.  A  peculiar  cell-form  usually  present  in  the  cortex  (Nissl^s  stab-' 
chert  cell). 

5.  Diverse  and  wide-spread  degeneration  of  the  ganglion-cells,  but 
not  pathognomonic  of  paresis. 

6.  Arrangement  of  cell-groups  in  cortex  more  or  less  altered. 

7.  Degeneration  of  axis-cylinders. 

8.  Proliferation  of  glia  tissue  throughout  the  cortex,  especially  about 
the  blood-vessels  of  the  outer  cortical  layers. 

The  whole  cortex  is  more  or  less  affected,  but  often  the  changes  are 
more  marked  in  one  area  than  in  another.  It  is  usual  to  find  the 
frontal  lobes  especially  implicated. 

Treatment. — In  the  majority  of  cases  of  general  paresis  commit- 
ment to  an  asylum  is  necessary,  owing  to  the  dangers  arising  from  the 
patient's  excesses.  He  may  squander  his  property  or  scandalize  his 
family  by  his  immoral  or  criminal  acts.  It  is  true  that  cases  which 
present  merely  the  dual  symptomatology  of  increasing  physical  debility 
with  progressive  mental  enfeeblement  may  be,  and  often  are,  treated  at 
home.  But,  on  the  whole,  it  is  better  to  act  promptly  in  placing  the 
patient  in  a  place  of  safety. 

The  disease  being  inevitably  fatal,  there  is  little  to  be  advised  in  the 
way  of  medication,  save  symptomatic  treatment.  It  is  quite  proper, 
in  cases  with  a  history  of  syphilis,  to  try  energetic  antisyphilitic  meas- 
ures— mercurial  inunctions  and  large  doses  of  icKlid.  Ehrlich's  salvar- 
san  ("  606  ")  has  been  used  in  a  great  many  cases,  but  so  far  with  rather 
harmful  than  beneficial  results.  Further  experience  in  this  direction  may 
show  that  it  has  sonic  a<lvantages  in  the  therapy  of  this  disease  that  are 
as  yet  not  apparent.  If,  by  any  possibility,  there  has  been  any  confu- 
sion of  the  malady  with  cerebral  syphilis,  this  will  at  least  serve  to 
remove  any  doubt.  The  opium  treatment  is  of  value  in  the  periods 
of  depression,  and  hyoscin,  liyoseyanun,  or  dnboisin  (gr.  yi^  to  gr.  ^'5), 
hypoderniatically,  in  the  periods  of  maniacal  excitement.  Where  epilep- 
tiform seizures  are  frequent,  the  l)romids  are  iiulieateil;  and  in  status 
epilepticus  chloral  and  starch-water  per  rectum  (gr.  xv  to  5j  of  starch- 
water).  Chloral  conil)ine<l  with  niorphin  is  to  be  recommended  in  phases 
marked  hv  hallucinatorv  excitement. 

Little  or  nothinof  is  to  be  expeetcnl  from  the  many  measures  advo- 
cated by  various  authors  :  setons  and  vesicants  to  the  nape  of  the  neck, 
paintin<r  the  neck  with  iodin,  hydrothenipy,  physostigniin,  ergotin,  and 
trepanation. 

Trepliinin<i:  wms  resorted  to  some  years  airo,  but  seems  to  have  been 
abandoned  as  useless.  The  theorv  that  led  to  its  use  was  that  thei'e 
miirlit  be  increased  intracninial  pressure,  but  this  theory  has  Ik'cu  dis- 
CJU'dcil  lor  want  of  evidence. 

A\  hen  <lysphagia  is  present,  the  j>atient  may  recjuire  fe(xling  with  the 
tube.  In  the  terminal  j)eriod  of  the  disorder  catheterization  and  careful 
efforts  at  preventing  bed-sores  are  re<piired. 
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CHAPTER  X. 
PARANOIA. 

Synonyms. — Chronic   delosioDal    insanity ;    Progressive    systematized    insanity ; 

Primare  Verruektheit ;  ola  term,  *' Monomania." 

Definition. — Paranoia  may  be  defined  as  a  progressive  psychosis 
founded  on  a  hereditary  basis,  characterized  by  an  early  hypochon- 
driacal stage,  followed  by  a  stage  of  systematization  of  delusions  of 
persecution  which  are  later  transformed  into  systematized  delusions 
of  grandeur.  Though  hallucinations,  especially  of  hearing,  are  often 
present,  the  cardinal  symptom  is  the  elaborate  system  of  fixed  delu- 
sions. 

The  hypochondriacal  stage  is  called  by  R^gis  "  the  period  of  analytic 
concentration  "  ;  the  second  stage,  "  the  period  of  delusive  explication  "  ; 
the  final  stage,  "  the  period  of  transformation  of  personality." 

Varieties  of  Paranoia. — There  is  one  typical  form  of  paranoia 
to  which  the  main  portion  of  this  chapter  will  be  devoted,  because  it  is 
the  type  which  will  be  most  readily  recognized  by  the  student  and 
general  practitioner.  But  there  are  incomplete  or  immature  forms  and 
atypical  variations,  which  the  special  student  of  morbid  psychology 
learns  in  the  course  of  time  to  distinguish.  Thus,  many  of  those 
eccentric  or  queer  individuals  whom  we  call  "  cranks  "  are  rudimentary 
or  undeveloped  cases  of  paranoia.  Some  idea  of  the  varieties  of  para- 
noia noted  by  authorities  may  be  gathered  from  the  attempts  at  classifi- 
cation by  different  writers.  For  instance,  French  and  Italian  authors 
are  inclined  to  divide  |>aranoia  into  two  great  groups — viz.,  (1)  degenera- 
tive, with  original  and  late  subvarieties,  according  to  the  period  of 
life  at  which  the  insanity  develops  ;  (2)  psychoneurotic,  with  primary 
and  swondary  subvarieties,  according  to  whether  it  develops  primarily 
or  secondarilv  to  another  insanitv. 

Ziehen  classifies  paranoia  into  two  great  groups,  according  to  the 
predominance  of  either  delusions  or  hallucinations — where  hallucina- 
tions are  the  most  pmminent  symptom,  he  terms  the  j)sychosis  paranoia 
hallucinatoria ;  where  delusions  are  preeminent,  he  denominates  it  para- 
noia simplex.  Either  form  may  be  acute  or  chronic.  Hence  he  makes 
four  chief  types:  (1)  Paranoia  hallucinatoria  acuta  ;  (2)  Paranoia  hal- 
lucinatoria chronica ;  (3)  Paranoia  simplex  acutii ;  (4)  Paranoia  sim- 
plex chronica. 

This  last  form  is  the  name  given  by  Ziehen  to  the  complete  typical 
form  of  paranoia  which  is  described  in  this  chapter,  and  which  he 
describes  as  having  four  stages  (prodromal,  persecutory,  expansive,  and 
pseudodemented).  Ziehen  also  s|)ecifies  several  varieties  of  acute  hal- 
lucinatory paranoia — viz.,  the  fleeting-i(k»a  form,  the  stuj)orous,  the 
incoherent,  the  exalted,  and  the  depressive  forms. 

Krafft-Ebing  makes  two  great  divisions— original  paranoia,  appear- 
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ing  in  early  childhood  or  before  puberty,  and  acquired  (tardive)  paranoia, 
appearing  between  the  ages  of  puberty  and  sixty  years.  The  latter 
class  he  subdivides  as  follows  : 

(A)  Paranoia  persecutoria :  (1)  the  typical  form ;  (2)  subtype 
(paranoia  sexualis) ;  (3)  paranoia  querulans. 

(B)  Paranoia  expansiva  :  (1)  paranoia  inventoria  and  reformatoria ; 
(2)  paranoia  religiosa  ;  (3)  paranoia  erotica. 

Etiology. — Heredity  is  a  more  important  etiological  factor  in 
paranoia  than  in  any  other  form  of  insanity.  Kraflft-Ebing  states  that 
he  has  never  seen  a  case  without  hereditary  taint.  Tanzi  and  Riva  found 
in  their  cases  of  paranoia  77  per  cent  of  heredity  and  9.5  per  cent  of 
infantile  cerebral  disorders,  while  in  the  remaining  14  per  cent  hered- 
itary factors  could  not  be  ascertained,  but  were  not,  of  course,  ex- 
cluded. It  is  more  common  in  females  than  in  males.  It  affects  by 
preference  individuals  who  are  even  from  childhood  peculiar,  morbid, 
shy,  irritable,  mistrustful,  and  misanthropic.  It  is  very  common  to 
find,  in  cases  of  paranoia,  some  of  the  various  stigmata  hereditatis 
described  in  the  chapter  on  Etiology,  such  as  cranial  or  facial  asymmetry, 
malformations  of  the  ear  or  palate,  etc. 

Symptomatology. — We  will  examine  the  symptoms  of  the  different 
stages  in  the  order  of  their  development.  In  the  prodromal  period,  the 
hypochondriacal  stage  or  period  of  subjective  analysis,  as  it  has  been 
variously  termed,  which  may  have  its  conception  in  early  childhood,  the 
patient  is  morbidly  shy,  peculiar,  eccentric,  avoids  the  companionship 
of  others,  and  is  prone  to  withdraw  himself  into  the  solitude  of  his  own 
thoughts.  The  physiological  commotion  of  puberty  and  adolescence, 
with  its  inflow  into  consciousness  of  innumerable  new  sensations,  its 
flood  of  new  instincts,  powers,  ambitions,  and  ideas,  tends  to  intensify 
the  morbid  proclivities  already  evident.  The  patient  notes  his  own 
peculiarities  of  conduct,  and  begins  to  recoti^nize  the  sinp^ularity  of  many 
of  the  soinesthetic  sensations  which  come  to  him — sensations  which  at  this 
time  mi^ht  well  be  considered  more  or  less  neurasthenic  in  character  : 
paresthesiiis  of  the  head,  trunk,  viscera,  and  limbs ;  pains  in  various 
parts  of  the  body,  tinnitus  aurium,  sparks  and  dots  before  the  eyes,  and 
the  like.  The  unnatural ness  of  these  sensations  leads  to  his  spending 
much  time  in  contemplation  of  them,  so  that  a  hy|K>chondriacal  com- 
plexion is  triven  to  his  thoughts.  To  these  physical  sensibilities  are 
now  added  a  eonseiousiiess  of  difficult v  in  the  concentration  of  his 
thoughts  ;  a  (lifficiilty  in  the  proper  control  of  the  direction  and  subject 
matter  of  his  thou»i^hts.  He  bt'comes  extremely  intros|>ective,  and,  the 
more  he  studies  the  somesthetic  sensations  brought  to  his  attention,  the 
more  he  contemplates  the  phenomena  of  the  uncontn^llability  of  his 
thoughts,  of  their  rising  unhidden  from  his  subliminal  consciousness, 
of  the  unrestraincnl  Ci)nstellation  of  his  presentations,  the  more  is  he 
inclined  to  search  for  some  cause  of  his  morbid  condition.  At  first, 
like  an  ordinarv  liypoehondriac,  he  investigjites  himself  to  find  a  solu- 
tion of  the  problem,  and,  failing  in  that,  he  extends  the  region  of  his 
observation  to  his  environment,  seeking  there  the  reason  of  his  stnmge 
feelings,  general  discpiietude,  and  morbid  stream  of  thought.     He  be^ 
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comes  wholly  preoccupied  with  himself.  He  can  not  employ  himself, 
either  physically  or  mentally,  as  he  should.  He  fails  in  his  duties — 
in  everything  he  undertakes.  People  seem  strange  to  him  in  their 
conduct  and  in  what  they  say.  He  grows  suspicious  and  distrustful  of 
everything  and  everybody.  What  is  done  and  said  by  others  appears 
to  have  some  significant  relation  to  himself.  People  alter  in  their  con- 
duct toward  him,  look  at  him  curiously,  smile  sarcastically  when  he 
passes,  wink  at  or  make  signs  to  one  another  when  he  is  near ;  make 
observations  among  themselves  which,  overheard  by  him,  are  construed 
as  having  a  double  meaning,  as  being  derogatory  to  him,  reflecting  on 
his  chanicter.  The  more  he  studies  the  extraordinary  condition  of 
affairs,  the  more  gloomy,  solitary,  and  self-absorbed  he  becomes. 
Naturally,  the  growing  alteration  in  himself  really  does  provoke  the 
notice  of  others — a  fact  which  tends  to  intensify  his  ever-increasing 
suspiciousness  of  concealed  animosity  among  those  with  whom  he  comes 
in  contact.  Many  things  in  his  past  life  rise  up  in  his  memory  to  find 
a  new  interpretation  in  the  light  of  his  present  general  distrust.  His 
physical  sensations  have  become  more  marked,  have  taken  on  a  new 
character,  have  altered  from  paresthesias  to  illusions,  and  even  hallucina- 
tions, of  general  or  special  sensibility.  He  feels  peculiar  general  sensa- 
tions, shooting  pains,  sudden  prickings  in  his  skin.  Unusual  and 
unpleasant  odors  or  tastes  harass  him.  Extraordinary  sensations  flow 
into  consciousness  from  his  genital  organs.  Much  more  serious  and 
remarkable,  however,  are  the  peculiar  changes  in  his  auditory  |)ercep- 
tions.  At  first  these  are  usually  confused  noises,  or  roaring  and 
tinkling  sounds,  with  the  gradual  perversion  of  sounds  and  words 
heard  into  illusions  colored  by  the  suspicious  contents  of  the  patient's 
consciousness ;  later,  actual  hallucinations  of  hearing,  which  become  a 
fixed  and  jiermanent  feature  of  his  malady. 

The  patient  now  enters  into  the  second  or  persecutory  period  of 
paranoia,  the  perioil  of  delusional  explication  of  his  troubles.  He  has 
arrived  at  what  he  conceives  to  be  a  logical  result  of  his  reasonings,  a 
rational  explanation  of  the  distress  and  affliction  he  has  undergone. 
Everything  he  has  suffered  has  been  due  to  the  machinations  of  un- 
known enemies.  The  delusions  of  persecution  are  at  first  somewhat  con- 
fused in  character.  No  particular  individual  or  group  of  individuals  is 
thus  fiir  resi>onsible  for  the  inflictions.  It  is  simj)ly  some  unknown 
persons  who  take  pains  to  manifest  ill-will  or  malevolence  toward  him. 
"They"  talk  against  him,  call  him  names,  attempt  to  poison  him  with 
gases  or  by  tampering  with  his  food,  and  try  to  injure  him  with  electric 
shocks  or  by  throwing  corrosive  substances  at  him.  Since  wherever  the 
patient  may  l>e,  wherever  he  may  go,  the  voices,  shocks,  poisons,  etc., 
seem  to  pursue  him,  he  comes  to  think  that  no  single  person  could 
manage  so  vast  a  conspiracy.  It  must  be  some  large  aggregation  of 
persons  who  are  concerne<l  in  the  effort  to  humiliate,  cripple,  or  destroy 
him  ;  an  aggrc^gation  bound  together  by  ties  of  secrecy,  and  able  to  per- 
meate all  classes  of  society.  What  could  such  body  be  but  a  secret 
society,  an  order  of  Masons  or  Odd  Fellows  ;  some  religious  or  jK^litical 
brotherhood — the  Jesuits,  Catholics,  Protestants,  anarchists,  or  police. 
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Perliap.s  some  one  individual  is  at  tlie  head  of  the  baDd  of  plotters,  some 
arch-coiis|)irator,  but  the  work  is  done  by  innumerable  aides,  who 
employ  all  manner  of  means  and  apparatus  to  accomplish  his  ruin. 
This  system  of  persecutory  ideas  is  built  tip  in  the  most  elaborate  way, 
and  the  more  educated  the  individual  suffering  from  paranoia,  the  more 
wonderful  the  organization  and  adjustment  of  the  various  parts  of  the 
delusional  system.  The  persecutorj-  delusions  of  other  forms  of  psy- 
choses, such  as  toxic  insanity,  senile  dementia,  and  melancholia,  may 
have  a,  certain  interest  and  fixity,  but  those  of  the  paranoiac  are  woven 
together  like  a  romance.  The  relation  of  the  former  to  the  latter  is  that 
of  tlie  brief  sketch  to  the  serial  novel.  The  telephone,  the  plion<^raph, 
telepathy,  hypnotism,  and  other  and  more  mysterious  apparatus  and 
phenomena  arc  brought  into  service 
by  the  relentless  league.  I  do  not 
know  the  origin  of  Du  Maimer's 
conception  of  his  novel,  "  Peter 
Ibbetseu,"  but  I  suspect  that  many 
uf  its  nni<)ue  features,  especially 
that  of  "  dreaming  tnie,"  were  sug- 
gested by  conversations  with  some 
well-educated  jtaraiioiac  in  a  lunatic 
asylum. 

Many  jiatients  seek  in  a  most 
elaborate  waj'  to  explain  one  pecu- 
liarity of  their  auditory  hallucina- 
tion.-*— viz.,  the  fact  that  their 
thiHiglits  are  read  off  by  the  voice 
or  voices  simultaneously  with  the 
apl>e!inincp  of  the  thoughts  in  con- 
scii)iisiH',-;s.  This  adds  naturally  a 
new  ti'rmr  tu  the  ]M'rstvution,  f<)r 
tlif  jil.ilitv  of  the  (-.ms])initors  to 
ri'ad  uir  and  taunt  the  imtiwit  with 
his  ciwn  most  secret  thc.Ufrhts  is 
a  piirticulurlv  irlirRtl  sjR-c-ies  of 
ilevikry,  as  well  as  evidence  of  the 
I>o\v. 


of  his  tormentors. 
his  tluiuirhts  beii.rt 

The  voice  whieli  sjx'alis   his  thoUfrlifs,  or  answers 
he  can  himself  iiller  llieiii,  mav  be  referred  to  the 

exfriial  world  or 

o  some  part  of  Ins  ..wn  I-hIv.     Tliis  phenomenon 

has  l>,.,.r,  variously 

thJ  elo-c'  relation 
wor.l-i-.'nt.T  aii.l  th 

leniie<l  eelioiusrof  the  lliouirlils,  motor  n'prcseutation 
verbal  psyeliomoti.r  h;illiiciiiatiini.      It  de|K'n<ls  ujKtn 
'xistiiij;  t'niiii  earliest    inliiney  between  the  auditor}' 
'  inulor  s|)eceli-eenler.      Any  irritation  of  this  atidi- 

center.''  However 
n'lit  sensati<)ris  of 

ately,  synchronously,  irra.liated  to  the  motor  si>eech- 
novement   in   them   in-.'   earri.'d   Iwiek   to  the  brain. 

givin;,'  rise  to  llie  1 
The  patient   is 

dlucinations  of  internal  hearing. 

driven  by  his  delusions   to  make  complaints  to  the 

police,  to  judges,  or  to  the  governor  of  the  State,  the  President,  or  other 
government  or  judicial  authorities.  Not  infrequently  lie  attempts,  him- 
self, to  wreak  vengeance  upon  one  or  more  of  his  imaginurv  enemies. 
Attem])ts  at  homicide  are,  therefore,  common  in  these  cases.  The 
writer  had  in  his  charge  at  the  Poughkeepsie  Asylum,  for  some  years, 
Ernest  Duboi^e,  a  persecutory  paranoiac,  who,  many  years  ago,  ran 
through  Fourteenth  Street,  New  York,  stabbing  women  right  and  left 
with  a  pair  of  compasses.  More  often  they  seek  to  escape  from  theii 
enemies  by  constant  change  of  residence. 

The  third  stage,  the  exparmve  period,  or  the  period  of  transforma- 
tion of  personality,  is  oft«n  induced  by  the  patient's  attempt  at  a  logical 
explanation  of  the  cause  of  the  persecution.  Since  he  has  so  many 
enemies,  and  every  man's  hand  is  against  him,  it  must  be  due  to  his 
importance.  He  either  resembles  some  distinguished  personage  or  he 
is  of  royal  or  god-like  descent.  The 
transformation  may  be  suddenly  induced 
by  a  hallucination  revealing  to  him  his 
high  estate.  The  contents  of  these 
delusions  of  grandeur  may  be  I'eligious, 
political,  erotic,  jealous,  and  so  on. 
For  instance,  the  delusion  of  being 
a  pniphet  or  a  second  Messiah  is 
very  common  (paranoia  religiosa).  The 
delusion  of  being  a  great  discoverer 
or  inventor  is  frequently  met  with 
([taranoia  inveiitoria).  Another  com- 
mon delusion  is  tliat  of  Iwing  a  great 
social  reformer  (paranoia  reforniatoria). 
A  [>ceidiar  form  is  jtaranoia  erotica,  in 
which  a  [wrson  imagines  him- or  herself 
to  he  beloved  by  some  one  of  superior 
station.     It  is  a  nminntic,  platonic  love 

in     which     the     ])atient     indulges.        He         FiK.au.-lOroHci.mnoia    ■■  Utrj Aaiar. 

has  conmiunieat ions  with  the  object  of  Mu'iiovet'ttwu.ij. 

his  delusions,  ima^nar^'  conversations, 

through  the  medium  of  halhici notions.  A  good  example  of  this  form  was 
that  of  Di>ugherty,  who  followed  Marj-  Anderson  all  over  the  country, 
and  was  fimilly  sent  to  an  asylum  Ir-ciuisc  of  his  threats  to  kill  any  one 
who  interfered  with  his  attempts  to  gain  a  jwrsonal  interview  with  the 
famous  actress.  Measurements  which  I  made  of  his  head  showed  a 
pathological  excess  in  the  height  of  the  skull.*  After  his  commitment 
to  an  asylinn  he  shot  one  of  the  j>hysicians  who  had  him  in  chai^. 
Another  interesting  variety  of  paranoia  is  that  observed  in  the  litiga- 
tionists  (inranoia  qiiendans),  who  occasionally  distinguish  themselves  by 
their  lifelong  involvement  in  legal  processes  (due  to  an  overwhelming 
egotism,  which  leiuls  to  a  continual  zealous  effort  to  set  themselves  right, 
despite  the  advice  of  friends,  and  the  wasting  of  their  proj^rty,  after  the 


824  MENTAL  DISEASES, 

loss  of  some  possibly  trivial  lawsuit).  Pretenders  to  thrones,  self-styled 
kings,  presidents,  princes,  and  so  on,  are  often  noted  among  paranoiacs 
who  have  reached  this  third  stage  of  evolution.  Quite  commonly  per- 
secutory ideas  still  remain  in  the  minds  of  these  patients  in  association 
with  the  delusions  of  grandeur. 

Each  of  these  [periods  of  development  may  last  for  several  years, 
the  disorder  may  undergo  arrest  at  any  period,  and  there  may  be  varia- 
tions in  the  degree  of  development  of  any  stage ;  so  that  we  constantly 
meet  with  atypical  forms  of  paranoia.  An  excellent  condition  of 
memory,  judgment,  and  intellect  in  all  other  directions  save  in  those 
related  to  the  single  cluster  of  delusions  may  coexist.  Years  ago  these 
cases  were  designated  as  monomania,  because  of  the  apparent  lucidity 
of  the  patient  outside  of  the  limited  number  of  fixed  ideas.  Many 
paranoiacs  have  distinguished  themselves  in  sacred  and  profane  history, 
and  even  in  literature.  There  have  been  many  of  these  false  prophets 
who  have  come  to  herald  a  new  religion — Mahomet,  Swedenborg, 
Johanna  Southcott,  John  of  Leyden,  John  Thorn  of  Canterbury,  and  some 
say  Jeanne  d'Ard*.  We  have  had  them  even  in  the  United  States  within 
a  few  years — the  healers  exploited  by  the  press.  Among  political  re- 
formers we  had  John  Brown  and  Guiteau.  A  famous  paranoiac  immor- 
talized himself  in  his  autobiography — Benvenuto  Cellini. 

I  have  in  my  possession  a  beautifully  written  manuscript — the 
autobiography  of  a  paranoiac.  He  was  so  dangerously  insane  that  he 
spent  much  of  his  life  in  the  asylum  in  which  he  wrote  this  valua- 
ble work.^  The  volume,  bound  by  himself,  is  entitled  "  The  Piling 
of  Tophet,"  which  is  significant  of  the  sufferings  he  had  undergone  in 
his  unhappy  life.  I  believe  no  better  idea  of  the  typical  form  of  para- 
noia can  be  obtained  than  by  a  careful  reading  of  the  history. of  this 
case  as  given  by  the  person  himself.  It  is  a  graphic  picture  of  the 
steady  evolution  of  the  maladv — a  reinarkable  solf-dissoction  of  the 
soul's  anatomy.  Before  presenting  the  extniets  from  his  autobiography, 
I  sliall  make  a  few  transcripts  from  his  asylum  liistory. 

He  was  thirty  years  of  age  at  the  time  of  admission  ;  single  ;  a  farm- 
lahorer  by  oeeupation.  He  was  n()t  a  ehureli-meniber,  had  a  eommon- 
seliool  echieatioii,  and  was  a  native  of  the  United  States.  Hereilitar\^ 
predisposition  was  not  aeknowlcnlged.  His  motlier,  who  aeeompanic»d 
liim  to  tlie  hospital,  state<l  tliat  lie  liad  always  l)een  delicate  in  his  physi- 
cal constitution,  and  given  to  despondency.  Since  the  age  of  twenty 
he  had  done  little  or  nothing,  because  of  ill  health.  A  year  previous 
to  his  connnitment  to  the  iiospital  as  a  lunatic  he  shot  himself  in  the 
forehead  in  an  inetfectual  attempt  at  suicide.  Fiatcr,  he  dcvelopcMl  de- 
lusions that  th(^  people  of  the  village  were  acting  n|>on  him  by  mag- 
netism, spoke  disparagingly  of  him,  and  were  conspirators  agjiinst  his 
peace.  During  the  whole  of  his  sojourn  in  the  hospital  he  ha<l  hallu- 
cinations of  hearing,  and  in  the  earlier  period  of  his  stay  had  delusions 
of  persecution.  Toward  the  end  of  his  seven  years  of  hospital  life  he 
gradnally  develope<l,  in  addition,  delusions  of  grandeur.      Although   he 

'  "  I-Atraits  fnun  the  AiitoUioKnipliy  of  a  PaniiuMac,''  (Mlited  by  Frederick  Peter- 
son, "AmtT.  Jour,  of  INychoIo^y,"  January,  lss<). 
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had  occasional  lapses  of  self-control,  manifested  by  the  breaking  of 
window-glass  or  the  tearing  of  clothing,  he  was  for  the  greater  portion 
of  the  time  sufficiently  self-possessed  to  restrain  whatever  violent  or 
destructive  inclinations  he  may  have  had,  and  was  permitted  to  go  out 
alone  upon  the  large  grounds  of  the  asylum  whenever  he  washed,  and 
to  wander  about  the  woods  at  will. 

It  was  during  the  last  two  years  of  his  stay  at  the  asylum,  while 
still  the  victim  of  constant  auditory  hallucinations,  and  of  mingled 
delusions  of  persecution,  unseen  agency,  and  grandeur,  that  he  wrote 
the  volume  of  four  hundred  manuscript  pages  with  the  extraordinary 
title  of  "  The  Piling  of  Tophet,''  this  title  being  founded  upon  Isaiah 
XXX,  33.  The  book  itself  is  a  deeper  history  of  his  life  and  mental 
evolution  than  any  but  himself  could  furnish.  It  is  remarkable  for  its 
excellent  literary  style  and  for  its  keen  reasoning  and  psychological 
analysis  of  his  own  disordered  mind.  In  it  he  dissects  his  hallucina- 
tions and  delusions  like  a  skilled  anatomist.  It  is  as  fascinating  as  a 
novel.  Every  page  has  its  value  as  an  index  of  the  condition  of  his 
mind  from  childhood  to  the  last  years  of  his  confinement  in  the  asylum  ; 
and  the  story  is  told  with  a  directness  and  simj)licity  that  marks  truth 
upon  every  statement  and  lends  it  such  charm  as  pertains  to  all  works 
which  portray  life  with  the  utmost  fidelity.  In  his  preface  and  intro- 
duction he  makes  a  diagnosis  of  his  own  disease. 

Our  author,  as  has  already  been  stated,  was  not  a  church-member, 
and  in  his  book  he  describes  his  early  religious  life  and  his  subsequent 
beliefs  as  they  developed.  His  father  was  a  Universalist  and  his 
mother  a  non-professor  of  religion,  although  she  did  attend  the  Meth- 
odist church.  During  his  boyhood  he  attended  the  Sunday-school 
regularly,  and  at  one  time  the  Episcopal  church ;  but  his  attendance 
ujK)n  divine  service  ceased  in  early  youth.  Both  parents  were  honest, 
conscientious,  and  highly  respected  in  the  community.  They  were  first 
cousins.  The  mother  was  healthy  in  mind  and  body,  but  the  father  is 
reported  to  have  been  exceeilingly  eccentric,  iK)ssibly  insane.  From 
what  I  subsequently  learned  regaixling  him,  he  also  was  something  of  a 
paranoiac.  They  strove  to  bring  up  their  children  carefully  and  to 
educjite  tlu»m  as  well  as  possible. 

His  father  died  when  the  patient  was  twelve  years  of  age.  Up  to 
the  age  of  thirteen  he  attended  a  country  school  both  w  inter  and  summer, 
but  after  that  his  farm-work  [)ermitted  him  only  wiyter  schooling.  Still, 
he  evidently  had  unusual  tiilente  and  aptitudes,  and  we  find  him  later 
studying  by  himself,  in  the  original,  many  of  the  classic  Latin  authors ; 
and  among  his  favorite  companions  were  the  works  of  Boethius,  Lucre- 
tius, Josephus,  and  the  Bible.  His  literary  style  and  modes  of  thought 
are  in  themselves  an  evidence  of  more  than  ordinarj'  attainments  in 
rhetoric,  philosophy,  and  logic. 

The  matter  of  heredity  in  his  case  was  not  sifled  thoroughly  upon 
his  admission  to  the  asylum,  nor  have  I  since  been  able  to  gather  much 
material  relative  to  this  factor  in  his  evolution.  But  one  important 
element  of  this  nature  is  described  in  his  book — an  element  not  only 
hereditary  in  its  character,  but  for  a  long  time  part  of  his  environment, 
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and  undoubtedly  an  influence  modifying  his  mental  condition  both 
before  and  after  his  birth.  I  allude  to  a  great-uncle,  a  brother  of  his 
grandmother  on  his  mother's  side,  who  was  himself  a  paranoiac,  and  who 
lived  upon  the  farm  in  intimate  companionship  with  our  patient  until 
the  latter  was  twenty-three  years  old. 

As  we  read  on  we  see,  from  the  author's  account  of  himself,  how 
heredity  and  environment  gradually  molded  his  physical  and  mental 
characters.  A  shy,  timid,  delicate  child  ;  clever  intellectually ;  given  to 
oddities  of  speech  and  conduct ;  inclined  to  solitary  musing,  rarely  shar- 
ing the  sports  or  games  of  other  boys — in  him  were  slowly  evolved 
marked  eccentricity  of  demeanor,  a  disposition  to  shun  his  fellows,  a 
misinterpretation  of  their  looks  and  actions  as  regarded  himself,  a  mor- 
bid egotism,  a  consciousness  of  a  gulf  between  himself  and  ordinary 
men,  with  deep  depression,  outbursts  of  passion,  an  inclination  to 
homicide  restrained  but  feebly  by  his  weakened  will,  and  delusions  of 
persecution.  No  doubt  the  derogatory  remarks  he  fancied  expressed 
about  him  in  the  stores  were  the  first  harbingers  of  auditory  hallucina- 
tions. Later,  he  had  murder  in  his  thoughts,  through  the  morbid  hu- 
miliation he  felt  at  the  imaginary  insults  from  others.  No  doubt,  as 
his  conduct  grew  more  and  more  strange,  he  did  attract  attention  among 
his  fellow-men,  and  this,  unfortunately,  would  but  feed  the  flame  of  his 
pathological  self-consciousness. 

We  follow  his  history  from  infancy  through  childhood  and  youth  to 
manho(xl,  and  observe  how,  slowly  but  surely,  the  hereditary'  seed  sown 
in  degenerative  soil  took  root  and  flourished.  His  peculiar  auditory 
acuteness,  with  his  morbid  shyness,  soon  gave  rise  to  illusions  of  hear- 
ing, and  these  again  were  transformed  into  hallucinations,  as  is  evident 
if  the  thread  of  the  narrative  is  carefullv  followed.  The  curious  foun- 
dation  of  his  hallucinations  he  well  illustrates  and  understands.  An 
i(l(^a  arises  in  his  onvu  mind  of  what  people  would  say  in  discussing 
him,  and  immediately  eonseiousness  in  tlic  auditory  area  projects  the 
idea  in  spoken  words  into  tlie  environment.  He  noted  this  peculiarity 
of  his  own  tlioughts  hein*:;  r(»])eate(l  to  him  by  tlie  voices  about  him,  yet 
he  eould  not  correct  the  delusions  to  which  they  ^ave  origin,  but  inter- 
preted the  matter  with  the  reason  and  ju(lt!:ment  of  an  insane  mind. 
He  naturally  had  the  delusion,  founded  upon  his  hallucinations,  that 
people  were  persecuting  him,  l)ut  upon  this  now  i!:rew  another  delusion. 
He  hepui  to  believe  that  they  eould  read  and  repeat  his  thoughts  ;  that 
tliere  was  some  mairnetic  means  bv  which  his  tormentors  could  draw  off 
his  thoutrlits  ;  that  other  wills  could  act  upon  his  IxkIv,  dominating  his 
own  will  and  causing  him  to  do  tilings  he  had  no  desire  or  intention  of 
doin^j:. 

It  was  about  this  time  that  he  was  removed  to  the  asylum.  S(»veral 
ciiapters  of  his  book  are  devoted  to  a  d(\^eription  of  his  life  there,  his 
reli<ri<>'»>  beliets,  illusi(Mis,  and  hallueinations.  A  short  time  j)revious 
to  his  departure  for  the  asylum  he  l)e<^an  to  read  much  in  the  Bible, 
and,  as  lie  says,  noted  passages  which  seemei^l  t()  have  a  special  bearing 
as  regnrded  himself.  There  were  several  eoineidences  of  this  kind,  and 
he  looked  ujK)n  them  at  first  as   merely  coincidences,  but  in  time  the 
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resemblance  became  so  strongly  marked,  to  his  disordered  intelligence, 
that  he  came  to  look  upon  whole  chapters  of  the  Bible  as  referring  to 
himself.  From  this  the  step  was  not  a  great  one  to  the  delusion  of 
being  a  prophet.  In  reading  we  find  that  our  author  had  several  in- 
centives for  writing  this  book.  It  contains  the  autobiography  of  a  new 
prophet,  as  well  as  the  revelation  of  a  new  religion.  From  his  stand- 
point, as  a  man  in  whose  destiny  are  wrapped  up  the  destinies  of  the 
world,  he  tells  posterity  of  tlie  tortures  and  trials  he  has  passed  through 
as  an  atonement  for  the  sins  of  the  earth  ;  how  he  was  mocked  and 
scoffed  at,  his  brain  acted  upon  by  magnetic  agency,  and  himself  im- 
prisoned in  a  lunatic  asylum  for  years.  Hence  the  title  of  his  book, 
"  The  Piling  of  Tophet."  But  behind  this  insane  egotism  there  shines 
at  times  some  faint  glimmer  of  the  truth,  so  that  he  frequently  speaks  of 
himself  in  the  terms  used  by  his  fellows,  as  insane,  a  lunatic,  a  mono- 
maniac, as  having  hallucinations ;  and  he  thinks  the  oj)inions  of  his 
friends,  relatives,  and  physicians  of  sufficient  worth  to  merit  considerable 
argument  in  his  book.  He  knows  what  insanity  is  ;  he  recognizes  it  in 
his  asylum  associates.  He  could  at  times  "  see  the  man  he  ought  to 
have  become  rising  up  like  a  shadowy  phantom  in  judgment  on  the 
wreck  he  really  was."  But  this  occasional  consciousness  of  their  dis- 
ordered mental  condition  is  by  no  means  infrequent  in  the  insane. 

Shortly  after  writing  his  autobiography  he  was  removed  to  a  county 
asylum,  where  he  remained,  without  change  in  his  mental  condition,  for 
several  vears,  when  his  friends  took  him  out  to  live  with  them.  He  died 
a  religious  paranoiac  in  1886.  He  did  not  become  completely  imbecile, 
as  such  cases  often  do ;  nor  did  he  write  any  further  articles,  so  far  as  I 
am  aware.  Doubtless  the  indifference  with  which  tlie  world  received 
the  propagandism  of  the  new  prophet  caused  his  philosophical  with- 
drawal from  active  warfare  in  the  fields  of  reform  and  theology. 

In  the  preface  he  defines  the  scope  of  the  book  as  follows : 

*'  This  work  is  given  to  the  public  as  a  lunatic's  defense  of  his  posi- 
tion. Every  effort  I  have  made  hitherto  to  come  to  an  understanding 
with  my  fellow-men,  on  things  which  I  see  to  proceed  from  them,  and 
which  give  my  life  its  whole  shape,  has  drawn  out  nothing  more  than 
blank  denials  of  all  knowledge  of  the  things  I  spoke  of.  Now,  it  is  im- 
possible for  me  to  reduce  my  thoughts  to  the  l)ounds  which  others  have 
Deen  willing  to  conce<le.  The  obj(*ct  of  this  little  autobiography  is  to 
show  the  form  and  consistency  of  the  thought  that  is  in  my  mind. 

*^  I  present  my  evidence  to  the  tribunals  of  last  resort,  the  public  and 
the  j)ress,  and  ask  them  to  try  the  case  and  render  their  verdict.  Have 
I  a  right  to  my  thought,  or  have  I  not?  If  not,  where  am  I  deceived  ? 
If  I  have,  why  is  not  mine  the  true  thought  for  all  men?  " 

A  paragraph  from  the  introduction  further  reveals  the  object  of  his 
confessions : 

^^  A  person  is  supposed  to  have  a  reason  for  what  he  does,  and  I 
might  consider  it  incumbent  upon  me  to  tell  the  motives  which  actuate 
me  in  thus  entering  upon  the  work  of  the  scribe  under  circumstances  so 
peculiar.     Is  there  anything  I  have  to  tell  that  might  not  as  well  and 
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more  safely  be  left  untold  ?  It  is  a  question  which  I  do  not  have  to 
consider  and  decide  to-day,  for  I  have  been  long  inspired  with  the  con- 
viction, the  consciousness,  that  I  have  something  to  tell  that  it  would  be 
worth  the  world's  while  to  hear." 

In  another  introductory  paragraph  he  makes  an  excellent  diagnosis 
of  his  mental  infirmity.     Addressing  his  reader,  he  says : 

*  *  I  did  not  tell  you  that  I  am  a  patient  in  an  asylum.  I  am  to  take 
it  for  granted  at  the  outset  that  my  prospective  reader  knows  nothing  of 
my  character,  condition,  or  circumstances  beyond  what  I  tell  him.  I 
am  here  as  an  insane  patient.  I  have  been  here  over  five  years.  .  .  . 
Being  an  insane  man,  it  will  be  nothing  unexpected  that  I  should,  in 
giving  these  reports  of  my  fortunes,  narrate  incidents  and  particulars 
partaking  more  or  less  of  the  marvelous  or  preternatural.  I  am  not 
only  a  lunatic,  but  one  of  the  class  of  lunatics  having  a  controversy  with 
the  world  in  general ;  in  other  words,  possessed  with  a  monomania,  or 
crazy  one-sidedly  or  on  a  single  subject. ' ' 

In  the  hospital  record  presented  above,  nothing  is  adduced  as  to 
heredity  in  this  case,  and  but  little  stated  concerning  his  mental  condi- 
tion in  early  youth.  These  deficiencies  are,  to  a  great  extent,  supplied 
in  the  autobiography.  I  shall  permit  our  author  first  to  describe  his 
appearance  in  this  world,  in  a  cyanotic  condition,  and  the  characteristics 
of  his  childhood  and  early  youth,  and  subsequently  the  hereditary 
influence  in  his  destiny  : 

**It  is  said  that  I  was  entirely  black  when  I  was  ushered  into  the 
world,  and  that  for  I  forget  how  long  a  period  of  time  I  did  nothing 
but  give  vent  to  heart-saddening  wails.  Was  I  lamenting  the  gift  of 
light,  on  this  morning  of  what  was  to  become  a  woe-burdened  existence  ? 

"'  I  was  a  weakly  infant.  I  came  near  dyini?  of  tlie  wliooping-cough, 
and  it  was  ahvavs  asserted,  1)V  tliose  wlio  knew,  tliat  1  owed  niv  life  to 
the  untiriuix  exertions  of  a  poor  woman  who  lived  a  neighbor,  who 
busied  herself  all  ni<^ht  with  me,  (lippin<^  me  at  intervals  into  a  tub  of 
warm  wat(T.     Mv  half-sister  had  it  at  the  same  time  and  died. 

''  It  will  be  of  use  to  <rive  an  idea  of  my  nature  and  disposition  in 
my  t(Ui(ler  years.  I  was  always  a  shy,  retirin<r  child;  not  disposed  to 
make  free  with  strangers:  not  nuieli  given  to  ])rattle — in  fact,  (me  of  the 
sad  and  sih^it  sort  from  the  first.  I  can  reniemlKT  some  peculiar  sensa- 
tions which  used  to  wei<rh  on  my  mind,  which  go  to  show  that  the 
foundation  of  my  mind-life  was  l>ut  imi)erfect  from  the  first.  I  used  to 
he  trouliled  with  very  strange  feelin.irs  when  I  was  waking  out  of  sleep, 
especially  if  1  had  l)een  taking  a  nap  in  the  day-time.  It  used  to  seem 
to  me  that  I  was  tloatinir  in  the  air,  and  1  often  thou<rht  to  mvself  : 
*  Why,  how  queer  I  have  been  feeling!'  It  was  as  if  I  filled  the  whole 
room,  wav  uj)  to  the  ceilinir.  I  was  told  hv  others  that  I  sometimes 
raised  myself  up  in  bed  after  ^'ctting  to  sIim'J)  and  made  an  outcry,  *  Oh, 
do  n'tl  Oh,  do  n't!  '  seeming  to  he  in  great  distress;  hut  tlu^  strange  part 
of  it  is  that  I  could  remeniher  nothing  about  it.  I  do  not  think  that  I 
evtT  rememhen'd  even  their  waking  me,  or  finding  them  at  my  bedside. 
I  onlv  had  their  word  for  it  next  da  v. 

"As  far  as  I  can  go  back.  I  remember  having  at  times,  but  not  fre- 
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quently,  impressions  which  must  be  identical  with  what  I  have  lately 
heard  others  speak  of  as  *  double  memory.'  The  feeling  would  all  at 
once  creep  over  me  that  the  very  thing  I  was  present  with,  my  ideas  and 
perceptions  at  that  time,  had  happened  to  me  once  before  in  just  the 
same  sequence  and  arrangement.  I  have  heard  this  explained  as  due 
to  a  lack  of  simultaneity  in  the  action  of  the  two  lobes  of  the  brain,  the 
tardy  one  remembering  what  had  already  passed  through  the  other. 
My  own  theory  was  different,  leaving  the  organ  acting  out  of  con- 
sideration. I  only  went  so  far  as  to  look  at  it  as  a  mistaken  quality 
in  the  perception — an  erroneous  attaching  of  the  nature  of  the  act  of 
remembering  to  what  was  really  the  act  of  thinking  in  the  present. 

^*  I  was  very  early  in  life  an  observer  of  my  own  mental  peculiarities, 
to  a  degree  which  I  think  must  be  a  very  rare  exception.  I  often  used 
to  be  sensible  of  an  unsatisfactoriness  in  mv  consciousness  of  what  sur- 
rounded  me.  I  used  to  ask  myself,  *  Why  is  it  that  while  I  see  and 
hear  and  feel  everything  perfectly,  it  nevertheless  does  not  seem  real  to 
me  ?  It  is  as  if  I  were  in  danger  of  forgetting  myself  and  the  place 
where  I  am! '  I  often  wondered  even  how  I  kept  the  run  of  things  as 
well  as  I  did.  I  always  found  myself  holding  on  to  the  orderly  and 
proper  connection  of  my  acts,  and  yet  from  my  feelings  I  could  not  have 
answered  for  my  doing  so.  I  can  remember  sitting  at  my  desk  in 
school,  when  a  small  boy,  and  dwelling  with  melancholy  on  this  dim- 
ness in  my  perception  of  existence,  and  wondering  how  it  was  with 
others  in  this  respect.  I  wondered  to  myself  if  life,  as  ordinarily  be- 
stowed, included  this  deficiencv. 

*^  I  showed  in  my  tastes  and  behavior  a  harmony  with  the  internal 
composition  of  my  mind.  I  was  never  given  to  the  active  sports  which 
the  common  run  of  boys  take  so  much  delight  in. 

*'The  simple  fact  is  that  I  had  a  languid  nervous  development,  and 
from  the  necessity  of  my  organization  could  not  have  much  capacity  or 
relish  for  sports  of  agility. 

*^  If  I  could  compound  a  boy  of  my  own  I  should  try  to  improve  on 
the  model  I  remember  to  have  exhibited  in  mvself. 

'*  It  is  not  true  that  I  was  regarded  or  treated  as  strange  or  deficient 
in  my  wits.  Such  an  idea  would  look  misplaced  to  those  who  knew 
me  and  consorted  with  me  in  those  days.  These  differences  are  perhaps 
more  evident  to  myself  than  they  ever  were  to  the  greater  part  of  my 
acquaintances.  I  brooded  on  this  side  of  my  character  at  a  later  period, 
and  I  no  doubt  remain  liable  to  give  greater  prominence  to  disparaging 
traits  than  some  impartial  observers  would  justify  me  in  doing. 

**  As  a  general  rule,  my  harmless  and  peaceable  disposition  kept  me 
out  of  squabbles  with  my  schoolmates.  If  I  was  approached  in  an 
aggressive  way,  I  met  it  with  absolute  non-resistance,  which  in  my  case 
had  the  disarming  effect  which  is  attributed  to  it  by  pious  moralists. 

**  If  we  change  the  scene  from  the  playground  to  the  schoolroom,  we 
shall  find  that  I  attained  a  distinction  of  my  own,  apart  from  the 
average,  and  more  to  my  advantage  there.  I  was  always  a  favorite  with 
my  teachers.  I  never  gave  them  any  trouble,  and  took  to  my  studies 
with  a  willing  relish  that  could  not  but  be  pleasing  to  them.  I  learned 
to  read  before  I  went  to  school ;  in  fact,  like  an  old  asylum  acquaint- 
ance, Mr.  M. ,  inventor  and  infidel  monomaniac,  I  can  almost  say  that 
I  can't  remember  when  I  could  not  read. 

*'I  was  frequently  singled  out  for  complimentary  remarks  on  my 
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Eroficiency  in  my  studies.  I  gave  evidence  of  some  talents  of  a  higher 
ind — could  draw,  for  instance,  better  than  any  boy  in  the  school. 

**One  of  the  most  marked  weaknesses  of  my  character,  as  a  child, 
was  my  susceptibility  to  being  teased. 

'  ^  After  having  pondered  some  on  the  traits  of  the  human  animal  in 
this  particular,  I  have  come  to  the  conclusion  that  there  is  no  further 
explanation  needed  than  that  the  impression  made  on  the  teaser  by  the 
leasable  is  such  as  to  naturally  prompt  the  acts  constituting  the  teasing, 
as  the  sense  of  burning  makes  us  shrink,  and  an  aroma  suggestive  of  a 
fine  flavor  tempts  us  to  bite.  I  feel  convinced  that  the  liability  to  be 
teased  rests  on  a  principle  that  has  a  mighty  influence  in  the  motions  of 
the  soul  of  humanity. 

**My  misdeeds,  as  a  child,  were  rarely  prompted  by  a  love  of 
mischief  or  the  result  of  headlong  thoughtlessness. 

^*I  had  a  well-defined  idea  of  the  nature  of  sin,  and  I  used  fre- 
quently at  night  to  recall  the  events  of  the  day,  and  reflect  on  instances 
in  which  I  had  transgressed  and  given  way  to  ill-humor,  and  form  reso- 
lutions to  try  and  do  better.  From  some  of  the  most  flagrant  of  the 
sins  and  improprieties  to  which  small  and  larger  boys  are  prone  I  was 
entirely  free. 

*^  My  early  training  can  not  be  said  to  have  been  a  predominantly 
religious  one.  My  mind  was  neither  imbued  with  ineradicable  preju- 
dices nor  prepared  for  reaction  to  the  other  extreme  by  excessively  rigid 
sectarian  drilling  and  formalism. 

**I  worked  steadily  upon  the  farm,  though  with  moderation,  at 
such  kinds  of  work  as  I  seemed  to  be  equal  to.  The  heavier  kinds  of 
work,  such  as  plowing  and  wagoning,  as  also  the  marketing  of  the 
produce,  were  attended  to  by  my  great-uncle. 

*^  It  is  a  somewhat  delicate  subject  to  manage  to  my  satisfaction 
this  that  I  am  about  to  enter  upon,  but  it  demands  candid  and  impar- 
tial treatment,  because  the  events  that  followed  in  later  years  can  not 
be  rightly  understood  without  it.  It  is  impossible  for  me  to  give  a 
vrrac'ious  sketch  of  my  soul-life  during  this  prriod  without  dwelling 
quite  niiiuitely  on  the  eluiraeteristics  of  my  ^reiit-uiiele.  He  was  a  man 
who  had  roughed  it  a  good  deal  in  the  world,  had  been  at  one  time  in 
his  life  a  live-oaker  in  Florida.  How  his  temper  and  disposition  may 
have  been  at  an  earlier  period  I  can  not  say — I  only  remember  him  as 
a  man  possessed  of  the  belief  that  a  certain  young  man  living  on  an 
adjoining  farm  had  the  power  to  torture  him  at  his  j)leasure,  both  by 
botheriiitj:  his  brains  and  intiicting  physical  j>ain;  which  power  he  made 
use  of  to  such  good  effect  that  the  poor  victim  was  almost  constantly 
kept  l)usv  holdinir  him  at  hav  bv  means  of  cursinirs  of  the  most  fierce 
and  vigorous  description.  While  at  work  with  the  horses  in  the  fields, 
and  when  driving,  lie  would  intermix  his  connnands  to  the  animals 
witli  savage  execrations  of  the  trouhler  of  liis  ]>eace.  The  unfortunate 
man  was  troubled,  at  certain  seasons  of  tlic  year  especially,  with  sore 
feet,  and  at  such  times  liis  imj)recations  against  the  offender  would 
fairlv  rise  to  veils,  and  were  almost  hlood-curdlinu:  in  their  intense 
ferocity.  Thus  it  went  on  day  and  night.  He  slci>t  in  a  small  room  in 
one  of  tlie  outbuildings,  and  often  he  (m>u1(I  1k^  heard  at  a  great  distance 
ofT  shouting  out  tlircats,  sometimes  throwing  hoots  or  boot-jacks  against 
the  hoanh'd  side  of  the  building  where  he  lodged  to  put  in  the  inter- 
jection j)oints. 
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'*  It  may  be  imagined  that  a  boy  of  a  reserved  and  sensitive  disposi- 
tion, as  I  was,  could  not  assimilate  very  well  with  such  a  character  as 
this.  I  was  always  distant  in  my  intercourse  with  him,  and  a  feeling 
of  aversion  for  his  habits  of  savagery  led  me  to  avoid  coming  in  contact 
with  him  more  than  was  rendered  necessary  by  our  joint  labors  on  the 
farm. 

**As  the  years  passed  on  and  I  continued  to  live  in  the  presence 
of  my  uncle's  fierce  demonstrations  of  hostility  against  the  invisible 
destroyer  of  his  comfort,  my  tolerance  for  his  conduct  insensibly  gave 
way.  I  had  now  reached  the  age  of  eighteen  or  nineteen;  was  a  tall, 
slender  youth,  not  strong  either  in  nerve  or  muscle. 

''The  exhibition  of  his  ruling  passion  called  up  more  and  more 
determined  feelings  of  antagonism  in  my  breast. 

'  *  Before  I  knew  it  I  had  gone  a  criminal  length  in  my  resentful 
feeling.  I  came  at  last  to  feel  that  a  person  of  such  a  thoroughly 
savage  character  did  not  deserve  more  indulgence  than  a  mad  dog.  My 
position  from  that  time  was  one  of  contingent  murder.  Alas  I  that  I 
should  have  been  content  to  let  such  a  state  of  things  last  a  single  day. 
The  frightful  danger  of  my  situation  ought  to  have  been  sufficient  to 
spur  me  to  sacrifice  everything  to  escape  from  it.  But  I  was  in  chains, 
the  chains  of  apathy,  impotence,  and  incapacity,  and  I  could  only  stay 
where  I  was  and  fume  against  the  object  of  my  detestation. 

''  I  must  always  regard  it  as  one  of  the  most  unfortunate  things  in 
my  unfortunate  career  that  I  should  have  been  placed  in  contact  with 
this  much  to  be  commiserated  sufferer  at  such  a  time  of  life.  It  was 
not  the  man  himself  that  I  hated.  When  my  judgment  could  act  with- 
out impediment,  I  saw  that  his  unpleasant  behavior  was  entirely  the 
phenomena  presented  by  his  never-ending  war  against  what  was,  in  his 
eyes,  the  most  wdcked  and  cruel  of  persecutions.  I  could  then  pity  him 
and  dismiss  all  rancorous  thoughts." 

This  antipathy  led  to  a  change  in  the  residence  of  our  author.  He 
felt  that  he  must  be  separated  from  his  uncle,  and,  accordingly,  he  re- 
moved to  a  town  at  some  distance  from  the  farm.  It  is  curious  that 
he  never  sjwaks  of  his  uncle  as  insane,  and  it  is  probable  that  both  his 
mother  and  himself  and  other  relatives  regarded  his  persecutory  delu- 
sions as  merely  evidence  of  eccentricity.  Soon  after  removing  to  town 
he  had  some  pulmonary  difficulty^  and  he  speaks  at  some  length  of  this 
as  follows : 

*'  In  the  depressed  state  of  my  nerves  I  imagined  myself  much  worse 
than  I  really  was,  and,  like  many  others  in  the  same  condition,  I  felt 
as  if  I  was  liable  to  sink  away  and  die  at  any  time.  My  disease  was 
accomj)anied  with  j)eriodical  accesses  of  fever,  and  in  the  fictitious 
strength  of  excitement  given  by  this  my  mind  seemed  to  gain  an  ab- 
normal activity.  It  was  at  this  time  that  I  first  received  a  revelation  on 
the  invstfri(»s  of  the  human  soul  that  had  an  all-dominant  effect  on 
my  (lestiiiios  and  the  turn  of  my  thoughts  ever  after.  ...  I  now 
leanKMl  what  had  always  been  to  me  a  hidden  mystery — what  was  the 
meaning  of  strength  of  will  and  strength  of  intellect.  Before,  I  had  ever 
lived  enshrouded  in  mists  and  clouds.  In  that  transitory  strength  given 
by  the  fever  coursing  through  my  veins,  I  now  saw  the  man  I  ought 
to  have  become  rising  up  like  a  shadowy  phantom  in  judgment  on  the 
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wreck  which  I  really  was  .  .  .  My  agitation  was  so  great  that  my 
mother  and  the  neighbors  seemed  to  lear  that  I  was  going  crazy.  / 
felt  that  I  had  been  crazy  for  a  long  while  and  had  just  recovered  reason. 
It  was  a  fact.  But  I  was  constrained  to  lock  up  my  remorseful  agony 
in  my  own  breast. ' ' 

We  have  seen  that  our  patient  was  throughout  his  early  youth 
morbidly  subjecti^^e,  and  his  hypochondriasis  increased  with  years.  He 
had  now  attained  the  age  of  twenty-three  ;  we  shall  let  him  describe  his 
mental  condition  and  habits  of  life  at  this  time.  In  this  description  we 
shall  see  the  gradual  growth  of  persecutory  ideas  upon  a  favorable  soil : 

**My  strength  and  endurance  were  not  sufficient  for  manual  labor, 
and  I  did  not  feel  confidence  enough  in  the  clearness  and  energy  of  my 
mind  to  justify  me  in  making  application  for  any  post  where  head-work 
would  have  been  demanded,  or  for  which  ready  presence  of  mind  or  a 

fjood  address  would  have  been  required.  But  it  was  the  unpleasantness 
elt  on  contact  with  my  fellow-men  that  operated  more  strongly  than 
anything  else  in  binding  me  down  to  the  course  of  life  to  which  I  de- 
voted myself.     I  felt  my  deficiencies  most  keenly  every  time  I  met  a 

human  being  face  to  face I  could  not  do  otherwise  than 

shun  what  was  so  galling  to  my  sensibility,  while  appearing  to  conduce 

to  no  desirable  end But  I  am  going  to  show  that  I  still 

remained  exposed  to  very  great  dangers,  and  it  is  as  true  as  it  was 
before  that  I  shunned  the  only  means  of  averting  the  calamities  threat- 
ening me,  no  doubt  of  necessity  at  this  stage,  and  in  obedience  to  the 
eternal  decree  that  every  tree  shall  spread  out  and  develop  in  accord- 
ance with  the  qualities  given  to  it  *  before  it  was  in  the  ground. '  I  did 
not  like  the  constraint  imposed  upon  me  by  the  presence  of  man.  I  did 
like  the  freedom  of  solitude.  I  strongly  disliked  many  things  I  noticed 
in  the  manner  and  words  of  some  I  met,  and  there  was  nothing  to  pre- 
vent this  dislike  from  occasionally  ])eing  absorbed  into  my  solitary 
musings,  to  find  its  final  resolution  in  the  passion  of  indignation  in  its 
various  degrees  of  intensity  as  the  case  niij^lit  be.  I  have  spoken  before 
of  my  defective  means  of  defense  against  ^tiMising'  or  mocking  for  the 
purpose  of  troubling.  I  was  always  terribly  alert  and  sensitive  to  all 
kinds  of  '  snulis  ^  and  sneers,  and  obli(|ne  remarks  in  general,  on  their 

profici(Miey  in  whieh  some  people  jiride  themselves  so  much 

I  was  also  disagreeably  impressed  by  the  ways  of  some  who  showed  a 
disposition  to  turn  their  attention  to  myself,  instead  of  confining  them- 
selves to  the  subject  I  was  ])resenting  to  them. 

"I  was  being  carried  intrastate  of  secret  enmity  to  mankind  in 
general  by  the  ])revailing  tenor  of  my  brooding  meditations,  and  there 
was  no  corrective  present. 

^'But  all  received  a  hue  from  a  yearning  for  what  was  worthy 
in  life,  paired  with  a  mournful  sense  of  its  hopeless  absence.  What- 
ever wrong  turns  I  may  in  my  weakness  have  been  betrayed  into,  it  is 
inipossii)l<^  that  I  should  look  upon  my  then  existing  frame  of  mind 
as  a  whole  with  repentant  feelings.  As  well  condemn  righteousness 
and  holin(\<s  itself ! 

"  ^^'ben  I  admit  that  I  occasionally  was  overcome  with  an  irruption 
of  hard  feelings  toward  wrong-doing  man,  it  will,  of  course,  not  be 
understood    that   I   was   habitually   morose   and   spiteful    in    temper. 
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Nothing  could  be  further  from  the  truth.  What  commotion  there  was 
was  mostly  internal,  rarely  reaching  the  surface  in  visible  ebullitions. 
.  .  .  .  I  occupied  myself  with  the  trifling  labors  of  my  garden, 
dwelling  with  interest  and  pleasure  on  the  progress  of  my  crops  and 
flowers,  and  every  now  and  then  took  a  ramble  over  to  the  woods  lying 
to  the  south,  which  were  a  favorite  place  of  resort  to  me  all  the  while  I 
lived  there.  There  I  botanized  and  moralized,  explored  the  recesses  of 
the  woods,  enjoyed  the  calm  quiet  of  nature,  and  groaned  over  my 
hapless  condition,  wondering  what  it  was  to  come  to. 

*^  There  were  some  little  things  that  happened  to  me  the  first  year 
after  I  left  the  farm  which  became,  as  it  were,  a  kind  of  sample  of  what 
I  must  continue  to  expect,  and  the  memory  of  which  had  more  influ- 
ence  over  my  action  in  after  time  than  I  was  aware  of  myself,  no 

doubt When  I  was  around  the  city,  thinking  I  might  get 

employment  I  called  on  one  of  my  old  acquaintances,  who  was  then  in 
a  store.  I  talked  with  him  a  few  minutes  at  that  time.  I  called  agaih 
a  short  time  after,  when  I  was  told  by  the  proprietor  that  the  gentle- 
man I  had  called  to  see  was  not  in.  There  were  a  number  of  men 
present  in  the  store, — salesmen, — and  it  became  apparent  to  me  that  they 
were  trying  to  exhibit  an  offensive  demeanor  toward  me,  or  perhaps  it 
would  be  as  true  to  say  that  they  were  moved  to  make  a  derisive  de- 
monstration against  me.  At  all  events,  all,  with  perhaps  the  excep- 
tion of  the  proprietor,  stood  with  contortions  of   countenance,  which 

was  perhaps  laughter,  until  I  retired I  found  it  hard  to 

consign  this  to  forgetfulness.  At  first  it  lay  dormant,  but  it  would 
come  up,  and  I  must  confess  I  had  hard  feelings,  even  revengeful  feel- 
ings, toward  the  actors.  Another  thing  happened  the  same  fall.  I 
went  to  a  store,  and,  standing  at  the  counter,  was  noticed  by  one  of  the 
clerks, — an  Irishman, — who  came  to  me  and  said,  ^I  always  wait  on 'the 
little  boys  first,'  and,  as  I  took  no  notice  of  the  remark,  seemed  so  de- 
termined his  words  should  not  be  lost  on  me  that  he  repeated  them, 
with  the  addition,  *like  you.'  As  before,  it  produced  no  immediate 
effect,  but  it  afterward  rose  and  rankled  in  my  memory,  and  I  was  not 
able  to  keep  clear  of  imagining  vindictive  things.  In  fact,  to  tell  the 
truth,  in  both  cases  I  felt  that  blood  would  have  been  sweet  to  me. 
.     .     .     .     My  mode  of  thinking  on  these  incidents  no  doubt  had  in  it 

much  of  the  character  of  insanity The  effect  was  that  I 

got  settled  down  into  the  fixed  idea  that  contact  with  the  thoughtless, 
evil  world,  in  my  state  of  body  and  mind,  would  impose  upon  me  the 

necessity  of  committing  crime  in  vindication  of  my  honor 

I  let  these  bloody  memories  tinge  my  whole  mind,  and  all  its  anticipa- 
tions and  resolutions  for  the  future 'I  see,'  I  said  to  my- 
self, in  substance,  '  that  these  galling  collisions  are  the  natural  penalties 
of  being  imperfect.' 

**It  may  be  as  well,  for  the  prevention  of  misconceptions,  to  say 
that  I  never  took  one  step  toward  putting  any  design  thence  arising 
into  execution.  I  had  no  designs.  I  never  armed  myself,  or,  in  fact, 
went  any  further  than  to  rehearse  the  drama  of  revenge  in  my  own 
mind.  The  pistol  I  l)OUght  was  one  which  I  would  not  have  trusted  for 
a  moment  to  carry  for  the  purpose  of  self-defense Never- 
theless, the  events  on  the  farm  show  that  my  wickedness  was  not 
altogether  of  a  mimic  kind,  and  I  will  not  attempt  to  escape  righteous 
judgment. 
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**  I  used  to  make  many  resolutions  about  regularity  in  habits  of  eat- 
ing, which  I  found  myself  poweriess  to  keep.  A  sense  of  depression 
and  vacuity  would  come  over  me,  aggravated  by  my  solitary,  monoto- 
nous life,  I  presume,  and  often  by  an  obstructed  state  of  the  alimentary 

organs It  is  a  common  feature  in  insanity  or  semi-insanity 

left  to  itself,  I  think.  I  also  exerted  my  brain  to  the  extent  of  abuse, 
I  know,  in  the  way  of  study.     ...  I  used  to  study  Latin  for  a 

pastime,  and  often  kept  cudgeling  my  brains  over  Cicero  and  Caesar 
until  the  top  of  my  head  was  very  sore.  This  solitary  immersing  of 
an  enfeebled  mind  in  study,  with  obliviousness  to  myself  and  all  sur- 
roundings, was,  no  doubt,  a  help  toward  the  grand  consummation  that 

took  place  in  the  fullness  of  things I  suffered  a  good  deal 

from  bodily  ailments.  My  liver  seemed  ,to  be  thoroughly  out  of  order 
and  torpid.  I  had  a  feeling  of  hardness  and  inflammation  in  my  sides 
regularly,  a  certain  length  of  time  after  meals  ;  digestion  was  bad, 
appetite  irregular — in  fact,  every  sign  of  a  deadlock  in  the  vital  func- 
tions." 

His  mother  and  he  removed  to  another  village  in  1871,  when  he 
was  twenty-eight  years  of  age,  by  w^hich  time  there  was  but  little 
question  of  his  insanity,  even  among  his  relatives.  I  let  him  take  the 
thread  of  the  story  again  at  this  epoch  : 

^  *  When  my  mother  was  making  preparations  for  moving  she  asked 
me  to  help  in  packing  up  some  chairs.  I  made  an  effort  to  apply  my- 
self to  the  task,  but  suddenly  found  myself  overcome  by  my  feelings, 
and  before  I  knew  what  I  was  about  I  had  shivered  one  of  the  chairs  to 
fragments.  A  most  unpromising  omen  I  The  fact  is  that  I  was,  and 
had  been  for  some  time,  in  a  state  which  any  physician,  knowing  the 
facts,  would  have  pronounced  to  be  unmistakable  insanity.  But  I 
had  different  ideas  about  what  constituted  insanity,  and  often  thought 
to  myself  that  if  I  did  get  put  into  an  asylum,  as  had  been  threatened, 
thoy  would  not  keep  me,  because  they  would  see  that  I  was  perfectly 
rational.      I  have  loanunl  more  about  the  subject  since. 

''  Things  of  tlie  kind  I  have  told  of  liad  liai)pened  to  me  before,  at 
uncertain  intervals,  during  several  years,  an  obstructed  state  of  the 
bowels  bringing  on  a  turn.  I  would  get  into  such  a  condition  of  exag- 
gerated discomfort  jus  to  lose  for  a  moment,  or  sometimes  quite  a  spell, 
mv  control  over  niv  actions,  and  act  verv  strangelv.  Sometimes  I 
dashed  down  an  article  I  happened  to  liave  in  my  hands,  or  demolished 
the  first  tiling  that  came  to  hand;  sometimes  I  gave  vent  to  my  feelings 
by  grating  my  teeth,  '  clawing  '  my  face,  and  going  through  strange 
grimaces  and  agonizing  contortions.  My  face  seemed  to  me  to  be  par- 
alyzed when  I  had  such  turns,  as  if  lifeless.  The  worst  thing  I  ever 
did  was  when  I  flew  at  my  mother  in  a  sudden  access  of  frenzy  one  day, 
when  she  had  wrought  U])on  my  feelings  by  talking  to  me  irritatingly, 
and  i)it  out  a  mouthful  of  her  liair.  .  .  .  When  I  was  committed 
to  the  asylum,  at  a  later  day,  it  was  reported  as  one  of  my  symptoms 
that  I  had  delusions  about  mv  mother  In-ing  mv  enemv,  etc.,  but  noth- 
ing  c<nild  i)e  further  from  the  truth.  ...  I  often  grieved  in  secret 
over  my  inability  to  be  a  stay  and  ]>rotection  to  her,  bereft  as  she  was 
of  all  other  support,  ]>ut  all  in  vain. 

'*  In  my  new  home  I  was  in  one  of  a  row  of  houses,  with  strangers 
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living  near  on  both  sides,  and  the  sense  of  the  presence  of  the  evil 
which  I  had  shrunk  from  so  long  weighed  down  upon  me  with  crushing 
weight.  After  a  while  my  spell  of  hypochondriacal  despondency 
passed  off,  and  I  settled  down  into  the  way  of  living  which  I  adhered 
to  as  long  as  I  remained  there.  As  to  getting  acquainted  with  my 
neighbors,  or  having  any  intercourse  or  dealings  with  them,  that  was 
altogether  out  of  the  question.  ...  I  now  had  more  of  the  feeling 
of  constraint,  from  the  knowledge  that  I  was  moving  under  the  eyes  of 
people  who  were  strangers  to  me,  than  the  strangest  of  the  strange 
could  be  to  a  person  of  the  ordinary  stamp.  Sometimes  I  heard  re- 
marks which  did  not  affect  my  feelings  flatteringly,  but  that  was  not 
common. 

'* Along  in  June  I  had  a  worse  spell  than  common  of  the  kind  of 
nervous  stagnation  or  will-impotence  of  which  I  have  spoken,  and  per- 
petrated some  quite  irregular  acts  before  my  fetters  became  slackened. 
In  my  despair  I  tore  the  collar  from  my  shirt,  tore  the  slippers  I  was 
wearing,  dashed  my  fist  into  a  tempting  dish  which  my  mother  was 
offering  me  to  eat,  and  other  things  of  the  kind.  The  house  we  occu- 
pied was  owned  by  a  maiden  lady  who  lived  with  her  sister  in  part  of 
the  house.  ...  In  the  evening,  after  the  other  sister  returned, 
who  had  been  absent  during  the  day,  I  overheard  a  few  words  which 
showecl  plainly  enough  that  the  events  of  the  day  were  being  discussed 
in  no  very  gratified  humor.  It  was  evident  that  my  acts  were  severely 
reprobated.'' 

The  next  day  the  justice  of  the  peace  called  upon  him  and  admonished 
him  to  restrain  himself,  hinting  of  the  asylum.  Of  this  our  author 
says  : 

**The  dragon's  tooth  of  reprimand  that  had  been  left  in  my  mind 
grew  into  a  monster,  in  whose  presence  I  found  it  impossible  to  live, 
and  I  had  a  fresh  access  of  despair.  It  was  a  hot  June  morning.  I  re- 
member seizing  a  razor  and  flourishing  it,  and  saying,  *  Show  me  that 
rascal  and  I  will  slaughter  him,'  or  words  to  that  effect,  meaning,  of 
course,  the  justice  of  tlie  peace." 

Both  homicidal  and  suicidal  inclinations  had  long  been  haunting  the 
secret  cornel's  of  his  mind,  for  three  years  before  he  tells  of  buying  a 
pistol  for  the  express  ])uriK>se  of  making  way  with  himself  or  some  one 
else.  On  this  day,  after  meeting  the  officer,  he  determined  upon  suicide. 
He  walked  out  to  two  different  country  stores  and  bought  ammunition. 
On  his  way  ba(»k  he  passed  some  men  in  a  field.  They  all  looked  at 
him,  and  one  of  them  "  laughed  loud  and  mockingly,  and  then  cried  out, 
in  a  sort  of  squealing  way,  the  intention  of  which  could  not  be  mis- 
taken." Then  he  played  a  game  of  croquet  with  a  young  man  at  hiB 
uncle's,  and  overheard  the  young  man  make  a  covert  and  derisive  re- 
mark.    He  continues : 

'^  I  [)asscd  the  next  day  in  brooding,  silent  melancholy.  It  was  a 
rainy  <lay  and  in  accord  with  my  feelings.  .  .  .  That  night  I 
wrote  a  little  statement  to  be  left  l^ehind.  ...  It  can  not  be  said 
that  I  plunged  thoughtlessly  into  the  gulf  of  self-murder.  I  had  from 
the  first  gaged  the  responsibility  I  was  taking  on  myself,  as  fully  as 
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my  mind  was  capable  of  doing  it.  I  felt  the  whole  weight  of  the  con- 
demnation that  rested  upon  me  for  committing  such  a  deed.  .  .  . 
I  passed  some  part  of  the  hours  of  the  night  in  sleep.  In  the  morning 
my  mother  came  to  the  door  to  see  how  I  was,  and  I  grasped  her  hand 
with  a  gesture  of  agonized  despair.  She  took  it  as  an  indication  that  I 
was  going  to  have  one  of  my  wild  spells  again,  and,  as  she  told  me 
afterward,  began  to  anticipate  some  work  of  demolition  after  I  should 
.come  down-stairs.  After  she  had  gone  down,  I  went  and  took  the  pistol 
from  the  stand-drawer,  put  on  a  fresh  cap,  got  into  bed  again  and 
propped  up  my  head  on  the  pillows,  placed  the  muzzle  of  the  pistol 
against  the  center  of  my  forehead,  and  fired. ' ' 

He  lost  considerable  blood  from  the  8calj)-wound,  but  the  bullet  had 
glanced  off;  and,  although  he  now  tried  to  starve  himself,  he  was  up 
and  about  in  a  few  days  as  usual,  attending  to  his  garden  with  bandaged 
forehead.     He  continues : 

*  *  There  were  some  steps  taken  toward  getting  me  into  an  asylum 
after  my  abortive  attempt  at  suicide,  but  as  there  were  difficulties  about 
it,  and  I  appeared  perfectly  sensible  and  rational,  my  relatives  concluded 
to  let  it  rest. 

*  *  From  the  time  of  my  shooting  until  the  next  spring  there  was  not 
much  that  deserves  mention.  How  were  my  thoughts  about  suicide? 
It  must  be  said  that  I  had  not  totally  renounced  that  idea.  .  .  . 
I  used  very  often  to  scan  the  beams  in  the  wood-house  and  the  coils  of 
clothes-line  in  the  garret.  .  .  .  The  old  difficulty  of  giving  way 
under  the  slighting  or  displeasing  demonstrations  from  others  remained 
as  bad  as  ever.  I  remember  once  I  was  so  wrought  upon  by  some 
trifling  thing  said  or  done  by  one  of  my  relations  that  I  kicked  out  the 
bottom  of  a  cane-seat  chair  I  was  resting  my  feet  on,  in  a  sudden  par- 
oxysm of  impotent  emotion." 

About  this  time  he  also  ipade  a  futile  attempt  to  poison  himself  by 
drinking  a  lx)ttle  of  strong  tincture  of  valerian  that  he  had  made 
himself.     That  incident  he  describes,  and  then  proceeils  : 

"It  was  my  intention,  when  I  began  this  sketch  of  my  life,  to  give 
greatest  i)rominence  to  that  part  beginning  with  my  troubles  in  Clinton 
Street — that  is  to  say,  the  period  of  confirmed  lunacy  with  hallucinations, 
according  to  the  world's  avowed  <lecision;  hut  it  appears  at  present  that 
my  })r()jeet  is  not  to  go  into  fulfilment.  I  have  been  greatly  delayed  in 
doing  as  much  as  I  have  by  lack  of  strength. 

''To  make  tlie  account  which  I  have  given  as  full  an  exhibition  of 
my  condition  at  the  time  my  hallucinations,  if  sueli,  appeared,  I  will 
note  some  furtlier  defc^cts  in  my  mental  action  whicli  I  had  noticed  up 
to  this  time.  First,  two  or  thr<H»  tilings  indicating  original  lack  of 
control  over  the  brain  bv  the  will,  or  non-identification  of  mv  will  with 
the  action  of  my  brain,  and  which  I  must  count  for  predisposition. 
I  have  been  troul)led  from  mv  bovhood  with  a  tendencv  of  mv  brain  to 
see  things  it  ought  not  to  see  in  what  is  placed  before  my  eyes.  This 
refractoriness  (lo<\s  not  extend  to  all  kinds  of  monstrous  visions,  but  is 
limited  to  the  singling  out  of  the  lineaments  of  the  human  face  in  the 
outlines  of  objects  seen.     The  annoyance  I  have  experienced  from  this 
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has  varied  greatly,  according  to  the  state  of  my  health.  When  I  used 
to  be  sick  with  the  fever  and  ague,  I  would  lie  in  bed  and  gaze  at  the 
coarsely  daubed  window-shades  in  my  bedroom,  until  I  had  made  out 
every  possible  kind  of  a  profile  that  could  be  distinguished. 

**The  other  of  the  two  most  serious  abnormal  peculiarities  is  the 
supplying  of  missing  articulations  to  vocal  sounds,  heard  but  not 
understood  distinctly,  so  as  to  give  my  mind  the  impression  of  certain 
words,  at  the  same  time  that  I  knew  I  had  not  understood.  Sometimes 
I  have  been  really  cheated  this  way,  and  only  found  it  out  by  inquiring 
afterward.  This  might  not  give  conclusive  proof  of  the  deception,  it  is 
true.  Not  to  violate  privacies,  I  will  illustrate  supposititiously.  If 
it  were  proclaimed  aloud,  far  enough  from  me  to  allow  the  inflections 
but  not  the  articulations  to  reach  my  ear  with  certainty — 

We  See  Where  Lies  the  Dreadful  Secret  I 

my  mind  might  involuntarily  and  instantaneously  reshape  it  in  such  a 
way  that  I  would  understand  : 

Deceive  Where  Lies  Were  Ever  Sacred  I 

**My  attention  was  always  quite  easily  disturbed  by  noises,  par- 
ticularly talking.  In  boyhood  the  sound  of  voices  in  conversation  at  a 
little  distance  after  I  had  retired  to  rest  often  gave  me  very  serious 
annoyance,  showing  excessive  irritability  of  the  brain. 

'  *  Such  was  my  mental  state  on  the  eve  of  my  being  overtaken  by  a 
more  marvelously  awful  fate  than  ever  fell  to  the  lot  of  mortal  man. 

'  *  My  original  purpose  was  to  follow  the  incidents  having  a  bearing 
on  my  mental  fortunes  with  tolerable  minuteness,  in  an  unbroken  chain, 
up  to  the  time  of  reaching  that  wonderful  state  in  which  I  have  existed 
for  the  last  six  and  one-half  years. 

*^  I  shall  be  obliged  to  confine  myself  more  to  generalities. 

' '  I  was  in  such  a  towering  state  of  morbid  sensitiveness  that  a  slight 
tinge  of  impertinence,  brusqueness,  or  fancied  contemptuousness  in  the 
manner  of  those  I  met,  put  me  on  the  rack  at  once.  ...  It  began 
to  occur  to  me  after  a  little  that  my  ears  were  becoming  wonderfully 
acute  for  such  things.  Very  often  I  would  hear  lively  discussions  on 
my  character,  and  disputes  about  the  proper  epithets  and  titles  to  be 
applied  to  me,  which  I  understood  perfectly  at  an  astonishing  distance 
off.  ...  I  was  wrought  up  to  such  a  pitch  that  I  formed  a  resolve 
that  if  I  were  given  a  sufficiently  open  provocation,  I  would  attempt  a 
bloody  revenge,  and  on  one  occasion  went  out  with  a  razor  in  my 
pocket.  ...  I  had  an  oppressive  feeling  of  impotence,  as  if  para- 
lyzed, and  suddenly  did  things  I  had  no  intention  of  doing,  as  in 
breaking  glass.  ...  I  had  a  soreness  all  through  my  limbs  which 
I  compared  to  molten  fire  running  through  my  nerves. 

'  ^  I  began  to  hear  responses  to  and  comments  on  my  performances, 
and  it  gradually  dawned  upon  me  that  I  had  been  making  myself  a 
conspicuous  ol)ject  of  curiosity  to  the  whole  neighborhood.  .  .  .  The 
comments  heard  grew  more  numerous  and  more  and  more  derisive.  .  .  . 
I  had  IK)  suspicion  at  the  time  of  any  of  the  inspiration  being  drawn 
directly  from  my  head.  I  do  not  say  it  was  so.  This  is  the  debatable 
ground.    ...    It  was  not  until  about  a  week  later  that  it  became  evident 
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to  me  that  I  was  hearing  my  own  thoughts  given  expression  to  by 
foreign  wills  and  voices. 

''I  heard  a  great  deal  about  inducting,'  ^conducting/  *  sphere  of 
influence, '  sometimes  even  *  poles, '  positive  and  negative,  and  my  brain 
was  constantly  compared  to  a  magnet.  ...  I  could  find  no  better 
explanation  myself  for  a  long  time  than  the  theory  of  a  fluid,  similar  to 
or  the  same  as  electricity,  uniting  brains. 

*  *  One  was  the  story  of  an  English  physician  who  had  become  ac- 
quainted with  my  magnetic  properties,  and  who  was  on  the  spot  at  the 
beginning,  directing  the  experiment.  He  was  stated  to  have  been  the 
first  to  form  a  perfect  communication  with  the  inducted  brain,  and  he 
had  drawn  off  my  entire  memory  back  to  childhood,  and  had  delivered 
it  verbally  in  the  presence  of  reporters  from  the  city,  who  had  taken  it 
down.  It  was  stated  that  the  record  was  preserved  in  a  number  of  thick 
volumes.  These  he  had  taken  with  him  when  he  sailed  for  England 
during  the  most  prosperous  part  of  the  experiment.  It  was  further 
asserted  that  he  continued  in  communication  with  my  thoughts,  and 
that  wherever  he  went  every  one  to  whom  he  told  the  story  of  the  new 
marvel  was  also  set  in  connection  with  the  magnetic  current  flowing 
from  my  head,  and  began  to  participate  in  my  thoughts.  .  .  .  One 
word  more  of  the  English  doctor.  He  is  said  to  have  declared  that  if 
he  had  assisted  at  my  birth  he  would  not  have  suffered  me  to  remain 
alive,  as  the  monstrous  character  of  my  organization  could  have  been 
seen  at  a  glance.  .  .  .  After  the  whole  earth  had  become  pervaded 
with  the  magnetism  from  my  head,  it  would  be  felt  as  long  as  I  lived, 
and  the  instant  of  my  death  would  be  thus  signaled  all  over  the  globe, 
and  would  be  noted  and  used  by  all  nations  as  a  new  era  from  which  to 
reckon  time. 

**  I  would  think  of  the  Bible,  go  and  open  it  at  haphazard,  and  just 
where  my  eye  fell  there  wiis  a  passage  that  showed  me  myself.  Once 
when  I  had  been  fretting  about  my  ill  success  in  getting  my  mother  to 
accord  with  niy  views  about  my  neiglibors*  doinLrs,  I  hit  upon  this  : 

'*  'And  it  sliall  come  to  pass  tliat  when  any  shall  yet  ])rophesy,  then 
his  fatluT  and  his  mother  that  ])0<]:at  him  shall  say  unto  him.  Thou 
shalt  not  live,  for  thou  speakest  lies  in  the  nain<'  of  thr  Lord  ;  and  his 
father  and  his  mother  that  l>e»iat  him  shall  thrust  him  through  when 
he  })rophesieth\  et(^ — ZiH'hariah,  xiii. 

''  Hut  the  most  perfect  identity  of  all  is  to  he  found  scattered 
through  the  Psalms"  [of  which  he  (juotes  several  pa^^^'s,  and  then  con- 
tinu<'s]  :  ''I  do  not  intend  to  appropriate  the  spirit  of  these  passages, 
or  to  make  their  langua.ire  my  own,  hut  (juote  them  thus  collectively  jis 
an  evidence  of  fact.  I  am  niys<'li  hut  an  iiKiuirer.  Do  they  express 
th(»  (experience  of  any  certain  person  or  persons?  Or  are  they  pro- 
phetic? .  .  .  Can  it  he  that  the  same  tliinir  thjit  has  happened  to 
me  has  befallen  another  in  ages  lonir  past,  and  that  these  are  the  tracts 
of  it? 

"  I  have  also  found  a  most  n'markahly  close  application  of  many 
of  the  precepts  and  retlections  of  Thomas  a  Keinpis  in  his  '  Imitatiim 
of  (^hrist.'  He  seems  to  kee])  the  same  character  exhibited  in  the 
Psalms  in  view,  only  s|>cjikini:  as  a  monitor.  instea<l  of  in  his  perscm. 
I  presmne  I  find  myself  mirrored  in  both  these  places,  because  I  am 
.an  extn^ne  case.'' 

Gradually  his  di»lusions,  burgeonipg  one   from    another,  became  so 
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systematized  that  in  the  last  year  of  his  stay  at  this  asylum  he  could 
write  in  his  book  : 

**The  signs  are  too  many  and  too  evident  to  permit  me  to  doubt 
that  my  destiny  is  bound  up  with  the  religion  of  the  world.  I  stead- 
fastly believe  that  the  words  in  Jeremiah,  '  Take  forth  the  precious 
from  th§  vile/  are  addressed  to  me;  and  I  can  not  be  recreant  to  the 
holiest  of  duties.  ...  I  will  not  waste  time  in  useless  discussion, 
but  start  with  the  assumption  that  it  is  God's  will  that  I  should  give 
the  world  my  opinions. 

'*  If  it  comes  to  be  generally  believed  that  my  sign  is  a  fulfilment 
of  Hebrew  prophecy,  I  would  recommend  a  transfer  [of  the  Sabbath] 
to  the  day  of  the  commandment.  The  very  fact  of  a  day  one  step  re- 
moved being  fixed  on  by  both  Christians  and  Mohammedans  looks  like 
an  admission  that  another  step  remained  to  be  taken. 

**  Was  it  not  the  confidence  of  Jesus  in  the  book  spoken  of  above 
that  made  him  say  he  knew  the  Father,  when  contending  with  believers 
in  personified  derangement  ? ' ' 

Quite  a  large  part  of  the  vohime  is  devoted  to  exjx)unding  the  Scrip- 
tures, in  acconiance  with  his  delusion  that  he  is  a  prophet  come  to  re- 
veal a  new  religion. 

For  instance^  of  Babel  he  says : 

**  I  find  an  application  for  the  tower  of  Babel  in  my  own  insane 
history.  I  expect  a  confusion  of  the  speech  of  the  old  sects  to  ensue 
likewise." 

Of  Abraham  he  remarks  : 

*'  Abraham  is  accounted  the  father  of  all  who  believe  in  the  Eternal. 
I  believe  I  am  chosen  as  his  sign  for  the  abolition  of  all  dishonoring 
beliefs,  as  Abraham  was  set  up  against  all  idolators  and  pagans.  .  .  . 
I  have  to  note,  in  connection  with  the  offering  of  Isaac  by  Abraham,  that 
I  find  the  date  given  as  1872  before  Christ,  coinciding  with  the  year 
after  Christ  in  winch  my  ear-troubles  connnenced." 

Of  Esau  : 

*^  We  may  take  Esau  for  polytheistic  religion,  recognizing  and  deify- 
ing every  force  and  passion  that  has  dominion  over  the  soul  and  destiny 
of  man.  .  .  .  When  it  gave  up  its  birthright  for  belief  in  a  single 
judge,  it  pledged  itself  to  go  on  and  sul>mit  to  be  judged  by  the  new 
master.     I  believe  that  the  day  of  judgment  has  come." 

Of  the  miracle  of  the  rods  : 

**  The  rods  ('hanged  into  serpents  signify  arguments  becoming  living 
convictions  in  the  mind  of  Pharaoh.  The  evangelists'  rods  live  as  ser- 
pents in  the  minds  of  Christian  believers,  but  I  confidently  expect  that 
my  rod  will  l>ecome  a  serpent  that  will  swallow  them  all  without  trouble. 

'*  Israel  is  held  responsible  for  the  destruction  of  the  heathen  and 
their  idols.     I  conceive  that  I  am  the  Lord's  instrument  for  the  com-* 


840  MENTAL  DISEASES. 

pletion  of  this  work,  and  that  I  have  been  shown  these  signs  in  the  law 
that  my  hands  might  be  strengthened. 

**I  can  not  shut  my  eyes  to  the  fact  that  I  have  been  made  the 
world' s  sin-offering. ' ' 

Of  the  prophets  : 

**The  prophets  I  will  take  in  a  lump,  with  the  assurance  that  no 
one  can  fail  to  see  their  connection  with  my  destiny.  There  is  a 
prophecy  in  Ezekiel,  xxxiii,  30,  which  is  very  closely  paralleled  in  my 
experience.     .     .     .     Jonah  gives  me  a  parable." 

His  discussions  of  theological  questions  are  interesting,  perfectly 
coherent  and  logical,  although  often  fanciful.  He  pays  tribute  to  the 
beautiful  moral  laws  and  righteousness  of  Christ,  but  is  disposed  to 
criticize  His  conduct  as  being  inconsistent  in  one  who  claimed  to  partake 
of  the  omnipotence  and  omniscience  of  the  Eternal.  Of  resurrection  he 
says : 

**  If  I  conceive  of  a  new  body  having  the  memory  which  I  have  of 
this  bodv's  life, — and  I  can  find  no  other  idea  of  the  continuance  of  a 
souPs  life  except  in  the  perpetuation  or  renewal  of  the  memory, — would 
that  in  the  new  body  be  a  true  memory  ?  Would  it  not  be  a  hallucina- 
tion ?     Would  not  that  be  an  insane  creation  ?  " 

In  speaking  of  the  years  of  his  greatest  mental  aberration^  he  says  : 

*^  Here  I  come  to  more  debatable  territory,  on  which  I  and  the  rest 
of  the  world  have  until  this  present  been  at  variance.  I  will,  in  defer- 
ence to  the  other  side,  make  use  of  the  word  believe  in  stating  facts  drawn 
from  the  region  of  my  memory  lying  within  this  shadowy  world.  I 
will  be  permitted  to  say,  therefore,  that  I  believe  that  after  settling 
down  in  the  before-mentioned  place,  my  brain  was,  by  the  gradual 
progress  of  events  occurring  naturally  and  according  to  the  ordinary 
laws  of  liuman  affairs,  drawn  into  relations  to  the  living  actors  around 
me,  of  an  altogether  unexampled  kind — at  all  events,  different  from  any- 
thing ])lainly  recorded  in  the  annals  of  past  ages.  I  believe  that  the  final 
result  of  sucli  relations  was  the  superinducing  of  a  state  of  mental  inter- 
communication through  the  medium  of  my  sense  of  hearing. 

''  But  this  is  a  very  old  story,  and  merely  a  restatement  of  the  per- 
fectly well-known  features  of  my  alleged  monomania.  Let  me  pass  on 
and  give,  as  well  as  I  am  able,  my  own  theory  on  whicli  I  explain  these 
])henoniena,  whi(*li  may  have  more  interest.  It  is  a  question  of  personal 
identification.  How  does  a  man  use  his  own  brain?  He  can  use  it 
because  it  recognizes  the  actions  of  his  members  as  belonging  to  the  per- 
sonal unit  of  which  it  forms  the  summit.  Now  the  (juestion  is,  can  not 
a  human  brain  imder  certain  circumstances  become  so  perverted  as  to 
recognize  for  itself,  and  without  the  volition  of  its  l)earer,  the  acts  of 
other  individuals  as  belonging  to  its  life,  as  falling  within  its  own 
memory?  And  if  so,  would  not  those  individuals  become  partakers  of 
the  intelle(;tuality  of  that  brain,  know  its  conce])tions  and  ideas,  while 
it  thus  recognized  their  motions,  and  become  able  to  share  it.s  walks  and 
ways  ?  Such  I  believe  to  have  been  the  result  in  myself,  from  the 
towering  height  of  disintegration  reached  by  my  mental  organism,  by 
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the  gradual  process  which  I  have  endeavored  to  faintly  shadow  forth  in 
the  preceding  five  chapters. 

*  *  Let  us  see  whether  it  does  not  look  probable  that  a  mind  in  the 
habit  of  separating  recognized  observations  from  its  own  responsibility, 
considering  them  objectively,  philosophizing  on  its  own  manner  of 
working,  driving  the  impotent  and  erratically  acting  part  into  a  comer, 
as  it  were,  would  not  be  more  exposed  to  such  a  fate  as  supposed  than 
one  acting  unitedly,  and  right  or  wrong  as  a  unit.  It  may  not  be  sus- 
ceptible of  argument  based  on  points  of  organic  action,  but  it  looks  a 
plausible  thing  to  me  that  the  insane  quality  or  element  in  such  a  brain 
might  be  acted  on  from  without,  and  give  itself  up  to  such  action,  inde- 
pendent of  the  thinking  will  of  that  mind. 

**But  let  us  further  suppose  some  little  abnormality  about  the 
original  constitution,  a  predisposition  from  a  slightly  dislocated  arrange- 
ment of  mind-apparatus  and  sense-apparatus. 

•*  Such,  say  I  once  more,  I  believe  to  have  been  the  case  with  myself, 
and  such  to  be  the  true  nature  and  essence  of  the  things  which  have 
constituted  my  insanity.  ...  I  do  not  deny  the  fact  of  insanity, 
but  I  firmly  believe  that  it  is  and  has  been,  since  the  summer  of  1872, 
an  insanity  involving  the  will,  ideas,  and  acts  of  more  than  one  indi- 
vidual. 

**  Notwithstanding  my  full  and  necessary  faith  in  the  reality  of 
things  as  I  have  reasoned  to  prove  them,  I  am  still  willing  to  concede 
that  there  has  been  more  or  less  of  purely  subjective  illusion  mingled 
with  these  dual  realities.  Under  one  aspect  the  whole  of  this  train  of 
mental  images  and  impressions  which  has  whirled  through  my  head 
has  consisted  of  insane  delusion.  The  effect  on  the  state  of  my  system 
has  no  doubt  been  analogous  to  that  produced  by  delusions,  and  the 
nervous  condition  which  preceded  it  was  such  as  eventuates  in  the  rise 
of  delusions.  Does  not  the  development  of  delusions  often  have  a  com- 
pensating effect  in  freeing  the  nervous  system  in  a  manner  from  its 
trammels  ?  Perhaps  when  this  supervenes  the  brain  becomes  a  chim- 
ney for  the  combustion  of  the  matters  which  threatened  to  entirely  in- 
terrupt the  action  of  the  system  by  clogging.  The  patient  is  then 
known  as  sensible  on  most  subjects,  but  a  confirmed  monomaniac.'' 

Certain  peculiarities  in  his  hallucinations  possess  considerable  in- 
terest. They  almost  always  referred  to  the  intercommunication  of 
brains.  In  July,  1878,  he  wrote  out  a  list  of  specimen  phrases 
which  he  had  heanl  while  sitting  alone  at  an  asylum  window.  Some 
of  these  I  reproduce  here  : 

*^One  thing  you  know,  you  know  when  you  get  your  will  in  there 
you  get  him  into  a  hell  of  misery." — ''He  ain't  got  any  will  there  to 
fool  away." — ^'Although  you  are  knowing  his  ideas  you  connect  with 
her  will." — •*  Instead  of  connecting  with  his  ideas  you  keep  giving  him 
to  her." — ^' You  can't  get  your  will  there  till  he  connects  his  through 
to  his  thought." — ''We  are  all  the  while  trying  to  make  him  think 
himself." — "  I  think  we  ought  to  be  making  efforts  to  get  the  idea  out 
on  the  hall." — '^After  they  get  the  whole  will  he  is  in  a  hell  of  torture 
all  the  while." — "We  keep  hollering  till  we  get  him  into  a  hell  of  hor- 
rors."— "  You  see,  when  there  are  two  wills  connected  with  the  head  at 
the  same  time,  he  ain't  nowhere." 
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These  were  the  voices  of  several  men  and  women.  In  fact,  his  hal- 
lucinations were  always  polyphonic,  and  at  times  would  be  polyglot. 
They  did  not  address  him  directly,  but  spoke  to  one  another  about  him. 
He  seldom  had  hallucinations  of  hearing  except  when  the  ear  actually 
received  the  sound  of  distant  conversation  or  inarticulate  noises  ;  so  that 
for  their  production  it  was  usually  necessary  that  there  should  be  trans- 
mission of  vibrations  to  the  auditory  cortical  area.  As  instances  of  the 
polyglot  character  of  the  voices  on  occasion,  I  relate  the  following  : 

Once  he  heard  some  one  call  out,  "  If  he  ain't  a  prophet  there  never 
was  a  prophet — tabulas  dedi  ut  vincerer."  In  tracing  this  Latin  to  its 
source,  he  found  it  was  a  perversion  of  a  phrase  in  a  note  to  Whis- 
ton's  "  Josephus"  :  "  Egomot  tabulas  detuli  ut  vincerer"  (I  myself  car- 
ried the  letter  commanding  that  I  be  bound),  attributed  to  Bellerophon, 
which  he  had  once  read. 

At  another  time  in  a  street-car,  a  German  sitting  next  to  him  cried 
out,  "  Das  ist  das  grosste  Mirakel  von  der  ganzen  Welt.  Jeder 
Gredanke  der  ihm  in  den  Kopf  gekommen  ist  hat  die  ganze  Village 
gehort."  (That  is  the  greatest  miracle  in  the  world.  The  whole  vil- 
lage has  heard  every  thought  that  has  come  into  his  head.)  The  gram- 
matical construction  of  the  foreign  phrases  is  open  to  criticism.  The 
language  used  by  his  invisible  tormentors  was  always  a  peculiar  dialect, 
often  abounding  in  slang,  which  he  considered  the  most  hateful  kind 
of  language,  and  which  was  such  as  he  never  voluntarily  used  in  the 
composicion  of  his  own  sentences.  The  hallucinations  were  usually  bois- 
terously satirical,  teasing,  quizzical,  frequently  accompanied  by  laughter. 

Course  and  Prognosis. — ^The  usual  course  of  paranoia  has  just 
been  outlined.  Many  cases,  however,  enter  into  a  state  of  secondary 
dementia  toward  the  last 

The  prognosis  is  absolutely  unfavorable.  I  do  not  know  of  a  single  case 
that  has  recovercMl.  These  patients  may  live  to  an  advanced  age,  esj3ecially 
under  the  foster!  ny:  care  of  an  asvlum.    Remissions  are  occasionally  noted. 

Morbid  Anatomy. — The  disorder  is  purely  functional.  Xo  patho- 
loii:ical  chanjijcs  have  been  found  in  the  brains  of  ]>iiranoiacs.  In  some 
instances  asymmetrical  arranjijcment  of  the  convolutions  has  been  noted. 
These  bclontr  in  the  category  of  sti»rniata  of  dcp'ncration. 

Treatment. — Thcni])y  (Uk's  little  or  nothin*;  for  the  disease  once  it 
has  hccomc  established.  Sometimes  com])lctc  chanji^e  of  environment 
brinu^s  about  a  n^mission.  Constant  ])hysical  ()ccn])ation,  hard  work 
')Ut-of-<loors,  is  perhaps  the  most  useful  of  remedial  agents,  in  that  by 
this  means  the  mind  is  divertccl  from  the  constant  cont<»mj)latiou  of 
hallucinations  and  delusions,  and  throui^h  bodily  fatigue  is  made  to 
receive  a  considerable  amount  of  repose.  Labor  acts  as  a  counterirri- 
tmt.  Hv  it  e])isodic  outbreaks  of  excitement  may  be  aborted  or 
reduced  in  intensity.  Prevention  naturally  would  be  (^f  vast  impor- 
tince,  were  one  able  to  anticipate  the  coming  catastrophe  in  the  pro- 
dromal period,  v'hildren  and  youths  who  exhibit  such  symptoms  as 
have  Im'cu  described  as  incident  to  the  hyjH>chondriacal  eiKK^h  of  the 
evolution  of  paranoia  require  a  special  system  of  eilueation  and  train- 
ing, in  which  occupation  of  the  nuiseles  and  out-of-door  life  should 
play  the  chief  role. 
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CHAPTER  XI. 
THE  NEUROPSYCHOSES. 

Hysterical  Insanity,  Epileptic  Insanity. 

Under  the  designation  of  neuropsychoses  are  included  certain  con- 
ditions of  a  hysterical,  neurasthenic,  or  psychasthenic  character,  as  well 
as  mental  disorders  associated  with  epilepsy,  chorea,  Huntington's 
chorea,  and  Parkinson's  disease.  As  the  mental  symptoms  and  char- 
acteristics of  these  disorders  have  already  been  described  in  previous 
pages  under  the  headings  of  the  diseases  themselves,  only  the  most  im- 
portant are  selected  here  for  special  consideration. 

HYSTERICAL  INSANITY. 

The  hysterical  character  gives  a  certain  color  to  other  psychoses  when 
present  in  a  given  case.  This  character,  having  practically  always  a 
hereditary  basis,  consists  in  extraordinary  suggestibility,  instability  of 
mood  and  activities,  great  impressionability,  enormous  ^oism,  which 
leads  to  the  desire  to  make  sensations,  occasionally  a  form  of  n^ativism 
(giving  rise  at  times  to  refusal  of  food,  mutism,  etc.),  a  tendency  to 
simulation  and  confabulation,  and,  finally,  associated  with  these  psychic 
symptoms  we  may  have  any  of  the  well-known  nervous  symptoms 
(anesthesias,  hyperesthesias,  paralyses,  aphonia,  pains,  clavus,  globus, 
color-blindness,  amblyopia,  deafness,  tremor,  and  convulsions).  The 
name  "  psychogenia,''  or  "  psychogeny,"  has  been  suggested  to  replace 
the  now  meaningless  hysteria.  Besides  coloring  at  times  various  other 
types  of  mental  disease,  there  may  arise  on  this  hysterical  foundation 
episodic  attacks  of  real  mental  disorder,  such  as  somnambulism,  with 
amnesias,  hypomanic  excitement,  depressive  pluises  (generally  with  little 
or  no  inhibition),  and  the  so-called  hysterical  twilight  conditions 
(Dam  merzustiindc). 

These  last  are  usually  observeil  before  or  after  grand  hysterical 
attacks,  and  consist  of  a  hallucinatory  delirium,  with  more  or  less  cloud- 
ing of  consciousness,  or  of  a  religious  ecstasy,  followed  by  amnesias  on 
recovery.  In  many  cases  there  is  a  contiimous  recurrence  of  such  de- 
liria,  with  lucid  intervals.  There  is  amnesia  during  tlie  lucid  intervals, 
which  disapj)ears  in  the  recurring  attacks,  so  that  the  sjune  delirious 
content  may  be  lived  over  and  over  agjiin.  The  alternation  is  often  so 
marke<l  as  to  constitute  a  species  of  double  |)ersonality. 

The  prognosis,  naturally,  in  any  case  with  the  hysterical  character 
is  very  unfavoniblo.  The  episodic  physical  and  mental  symptoms  gen- 
erally (lisapiK^ar  under  some  sort  of  suggestive  treatment,  but  they  are 
prone  to  reapj)ejir  in  some  other  form. 

EPILEPTIC  INSANITY. 

Some  ten  per  cent,  of  all  epileptics  become  insane.  Hence  the 
epileptic  neurosis  in  an  individual  renders  him  about  thirty  times  more 
liable  to  insanity  than  if  he  were  normal.  The  psychoses  to  which  the 
epileptic  is  subject  vary  extremely  in  character.     It  is  my  aim  to  give 
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here  a  brief  review  of  these.  I  shall  not  consider  under  this  heading 
forms  of  mental  disorder  in  which  epilepsy  or  repeated  epileptiform 
convulsions  make  their  appearance  in  conjunction  with  the  psychic  dis- 
turbance as  the  result  of  a  common  cause  (general  paralysis,  chronic 
alcoholism,  epileptic  idiocy,  paralytic  idiocy,  etc.),  but  shall  limit  myself 
to  the  class  of  insanities  induced  by  the  epilepsy.  It  is,  first  of  all, 
necessary  to  dwell  for  a  moment  upon  some  .of  the  ordinary  features  of 
epilepsy,  apart  from  the  familiar  phenomenon  of  muscular  convulsion. 
The  epileptic  is  subject  to  peculiar  symptoms,  which  are  looked  upon 
as  the  equivalents  of  convulsive  seizures.  Among  these  are  sudden 
brief  losses  of  consciousness.  The  consciousness  may  be  merely  clouded 
or  completely  lost.  There  may  be  no  perceptible  concomitant  symp- 
toms. On  the  other  hand,  the  defect  of  consciousness  may  be  accom- 
panied by  some  pallor  of  the  face,  a  fixity  of  the  eyes,  or  a  partial 
local  spasm  or  movement  (strabismus,  stammering  of  a  few  words, 
grimaces,  lifting  the  arm,  bowing  movement  of  the  body,  turning  of 
the  head,  etc.).  The  disorder  of  consciousness  may  be  associated  with 
an  automatic  dream-state,  similar  to  somnambulism,  in  which  compli- 
cated impulsive  movements  take  place  (automatic  continuance  of  acts 
begun  before  the  seizure,  purposeless  running,  undressing,  etc.).  Ver- 
tiginous attacks  may  be  the  equivalent  of  convulsions.  The  aura  of  an 
epileptic  attack  may  be  in  the  form  of  a  hallucination.  A  study  of 
the  psychology  of  epileptics  in  general  gives  us  a  sort  of  composite 
picture,  to  which  all  of  these  patients  conform  more  or  less  closely. 
The  mental  attitude  of  the  epileptic  is  due  to  a  variety  of  circumstances. 
In  the  first  place,  he  has  a  consciousness  of  the  dreadful  nature  of  his 
malady.  He  is  in  a  state  of  expectant  attention  as  regards  the  sudden 
blackness  and  prostration  which  are  to  strike  him  unawares  at  any 
time,  in  any  place,  like  the  lightning  from  a  clear  sky.  He  can  never 
share  the  social  pleasures  of  his  fellows.  The  schools  are  not  open  to 
such  as  he.  Wlien  lie  becomes  old  enoujich  to  work,  he  finds  that  no  one 
wislies  to  employ  him.  Every  avenue  of  education,  every  trade  and 
calling,  every  road  to  mental  progress,  is  barred.  He  is  a  social  out- 
cast, an  object  of  eoinniiseration,  a  bunlen  to  liis  friends,  ])erhaps  a 
family  blemish  to  be  kept  eoneeal(Hl.  The  doctor  is  called  in,  and, 
taking,  as  a  rule,  a  hopeless  view  of  the  ease,  abandons  him  to  the 
mercy  of  the  broniids,  which  further  his  mental,  physical,  and  moral 
degradation.  In  this  way  the  epileptic  character  is  evolved.  It  con- 
sists of  a  mixture  of  melancholy,  hypcK'hondriasis,  emotional  irritabil- 
ity, inoroseness,  distrust,  misanthropy,  mental  apathy,  and  dullness, 
often  conihined  with  morbid  religious  tendencies  and  modified  by  patho- 
logical psychic  conditions  incident  to  the  ravages  of  the  disease  itself. 
These  patholotrioal  mental  states  vary  from  the  pii'uliar  psychic 
ecjuivalents  just  deseril>ed  to  the  actual  psychoses  of  divers  forms 
now  to  be  detailed.  Epileptic  insanity  is  chiefly  a  ])n)gn*ssive  psychic 
deterioration  terminating  in  dementia.  But  the  j)rogressive  degenera- 
tion is  fre(|nently  marked  by  episodic  ontbreaks  of  ])sycho8es  under 
various  forms.  Among  these  are  transitory  hallucinatory  and  stu|)or- 
ous  disorders  and  chronic  epileptic  psychoses  (under  any  form,  such  as 
mania,  melancholia,  circular  insanity). 
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Psychic  Degeneration  of  Epileptics. — As  is  well  known^  severe 
epileptic  attacks  are  ordinarily  followed  by  a  somnolent  and  stuporous 
condition  lasting  from  an  hour  or  two  to  several  days.  Tlie  frequent 
repetition  of  such  attacks  tends  to  render  complete  recover}^  from  such 
mental  torpor  more  and  more  difficult.  As  a  consequence,  we  observe  a 
gradual  weakening  of  the  intellectual  processes.  The  flow  of  ideas  is 
retarded  and  the  expression  of  such  ideas  along  motor  lines  becomes 
sluggish ;  the  speech  especially  has  a  characteristic  slowness ;  atten- 
tion is  diminished  and  memory  impaired  ;  the  concepts  and  judgments 
are  built  up  with  ever-slackening  activity.  In  this  way  the  epileptic 
may  sink  gradually  into  a  deepening  simple  dementia.  In  some  cases 
the  concepts  attended  with  ethical  feelings  vanish  first,  and  to  so 
striking  an  extent  that  acts  of  violence,  cruelty,  brutality,  and  crime  are 
committed  without  a  single  inhibitory  effort  or  a  shadow  of  remorse. 
These  acts  often  have  an  impulsive  character. 

An  excessive  irritability  of  temper  is  a  phase  of  epileptic  psychic  de- 
generation. The  most  trivial  incidents  may  give  rise  to  outbursts  of 
anger  and  even  of  overwhelming  fury. 

The  natural  hypochondriacal  depression  of  many  epileptics  is  frequently 
much  exaggerated,  giving  rise  to  a  sort  of  melancholia  colored  by  mental 
enfeeblement,  and  by  suspicion,  distnist,  misanthropy,  and  moroseness* 

Occasionally,  in  the  midst  of  this  progressive  deterioration  of  mind, 
imperative  ideas  and  acts  manifest  themselves,  and  delirious  states 
appear  with  dreadful  hallucinations  and  delusions  of  persecution 
(paranoia-like  outbreaks). 

These  are  the  marks  which  distinguish  the  psychic  side  of  the 
gradually  developed  dementia  of  epileptics.  The  mental  enfeeblement 
is  accompanied,  as  in  terminal  dementias  generally,  by  increase  in 
bodily  weight,  hypertrophy  of  the  subcutaneous  fatty  tissue,  and  the 
gradual  effacement  of  the  lines  of  expression  in  the  features.  We  thus 
reach  ultimately  the  condition  of 

Epileptic  Dementia. — As  intimated,  the  rate  of  progress  of 
epileptic  dementia  is  in  direct  proportion  to  the  numl>er  and  severity  of 
seizures.  There  are  cases  which  go  on  to  the  terminal  stage  without 
some  of  the  peculiar  manifestations  of  progressive  epileptic  degeneration 
just  described,  and  others,  again,  in  which  these  features  are  prominent. 
The  dementia  may  be  absolute,  so  that  not  the  simplest  concrete  memory- 
picture  remains  in  the  vacant  mind ;  the  patient  ntHnls  care  in  his  per- 
son and  dress,  and  often  has  to  be  guided  and  assisted  in  taking  nourish- 
ment. His  s(»nsibilities  become  so  diminished  that  he  is  indifferent  to 
stimulation  of  any  sense,  and  has  no  perception  of  the  needs  of  the  body 
as  regards  the  bowels  or  bladder.  He  must  be  cared  for  like  an  infant 
A  persistent  sexual  instinct  often  impels  him  to  constant  masturbation. 

During  progress  into  dementia,  we  note  the  intercurrent  hallucinatory 
states  already  mentioned,  and  the  accesses  of  anger,  with  assaults  and 
impulsive  actions  of  various  kinds.  The  motor  memories  suffer  in  the 
end  to  such  degree  that  all  complicated  movements  are  forgotten.  This 
is  particularly  noteworthy  in  the  use  of  words,  which  are  separate<l  by 
considerable  pauses.  Ofl^n  even  the  syllables  are  thus  divided.  Finally, 
the  patient  loses  the  power  of  speech  altogether  (aside  from  the  actual 
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aphasic  attacks^  which  are  not  infrequently  observed  in  connection  with 
severe  epileptic  seizures). 

The  course  of  epileptic  dementia  is  rarely  rapid ;  it  usually  extends 
over  a  period  of  years.  The  cause  of  death  is  usually  accident,  status 
epilepticus,  pneumonia,  intestinal  catarrh,  inflammation  of  the  bladder, 
or  some  other  intercurrent  affection.  Epileptic  dements  exhibit  a 
diminished  resistance  to  diseases  in  general,  and  never  attain  great  age. 

Acute  Transitory  Epileptic  Insanity. — The  acute  insanity  of 
epileptics  develops  suddenly  before  a  convulsive  seizure,  after  the  attack, 
or  it  may  occur  in  the  interval  between  the  epileptic  convulsions,  com- 
monly in  tlie  place  of  a  convulsion,  as  a  so-called  psychic  equivalent. 
As  a  rule,  both  onset  and  termination  are  sudden.  The  duration  of  the 
insanity  is  ordinarily  from  a  few  hours  to  a  few  days,  though  the  attacks 
are  sometimes  shorter  and  sometimes  longer.  The  symptoms  are  pecu- 
liar and  various.  The  chief  characteristic  is  the  clouding  of  conscious- 
ness. The  patient's  state  may  be  one  of  complete  unconsciousness, 
though  usually  consciousness  is  not  entirely  lost.  It  is  rather  a  condi- 
tion of  subconsciousness  or  of  subliminal  consciousness,  with  stupor. 
Upon  this  screen  of  clouded  consciousness  there  is  a  play  of  multiform 
and  bizarre  psycopathic  outlines — many-hued,  terrible,  or  ecstatic  hallu- 
cinations ;  delirium,  mutism,  incoherence,  verbigeration,  anxious  states, 
delusions  (often  of  a  persecutory  nature),  or  irresistible  impulsions  to 
assault,  destructiveness,  homicide,  and  suicide.  Sometimes  the  funda- 
mental tone  of  the  outbreak  is  melancholic,  more  often  maniacal,  but 
the  most  appropriate  designation  of  these  acute  epileptic  psychoses  is, 
perliaps,  acute  halhicinatory  paranoia.  There  is  no  essential  difference 
between  them,  whether  the  attack  be  preparoxysmal  or  postparoxysmal, 
or  the  equivalent  of  the  paroxysm. 

The  stupor  of  epileptic  insanity  is  distinguished  from  that  of  other 
psychoses  by  marked  loss  of  consciousness,  enfeebled  attention,  anal- 
gesia, sudden  violence,  and  confusion. 

Wc  sometimes  observe  in  connection  with  subconsciousness  primary 
anxious  states,  rcsciubling  jircconlial  dread,  with  extremely  painful 
sensations  of  oppn^ssion  and  suttocation  in  tlie  breast  ;  and  much  more 
rarely  ])riinonlial  exaltation,  with  acceleration  of  the  stream  of  ideas. 

Ilallncinjitions  arc  mostlv  limited  to  the  visual,  anditorv,  and  olfac- 
torv  senses,  cliicHy  to  the  first-named.  The  ])atient  sees  wild  Ix^asts, 
specters,  flames,  tlie  fires  of  hell,  wheels,  «i:i^iuitic  threatening:  objects, 
falliiii^  walls,  overwlielniinir  waves  of  water  ;  or,  on  the  other  hand,  the 
golden  <r*ttes  of  heaven,  the  jasper  throne,  (i(k1,  and  the  choir  of  angels. 
He  hears  nienacin<j:  voices,  clamor  and  uproar,  the  thunder  of  cannon, 
or  the  sino:in«r  <>f  the  iiosts  of  heaven,  the  voice  of  (i<Ml,  etc.  Disagree- 
able and  noxious  or  pleasant  odors  may  he  pcrceivnl.  A  peculiarity 
of  these  hallucinations  is  a  certain  monotony  of  character,  a  general 
sjimeuess,  in  <rreat  part  due  to  the  rather  child-like  constitution  of  the 
mind  of  epileptics.  Their  education  and  mental  evolution  arc  so  often, 
from  the  nature  of  their  malady,  hampered  and  retarded,  that  they  pass 
through  life  with  the  fancy  and  understanding  of  a  child. 

Incoherence  of  speech  and  lack  of  orientation  as  to  surnnmdings 
are  more  marked  in  epileptic  insanity  than  in  any  other  psyciiosis. 
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The  motor  sjrmptoms  vary  extremely.  Sometimes  we  note  motor 
inhibition  attaining  to  complete  immobility  and  mutism^  lasting  for 
hours,  days,  or  weeks  at  a  time.  Such  quiescence  is  often  interrupted 
by  sudden  explosive  acts  of  violence.  Again,  in  other  cases,  we  ob- 
serve agitation,  restless  wandering  about,  purposeless  and  impetuous 
running  hither  and  thither,  assaults,  destructiveness,  and,  rarely,  com- 
plicated acts,  like  theft  and  other  petty  crimes.  A  condition  of  relig- 
ious ecstasy  is  not  uncommon.  The  patient  may  feel  himself  wafted  to 
heaven,  where  he  converses  with  God,  Christ,  and  the  disciples. 

In  some  rare  instances  epileptics  are  subject  to  dream-like  states  of 
subconsciousness,  similar  to  somnambulism,  in  which  complicated  acts 
are  carried  out  Like  the  somnambulist,  such  patients  may  seem  to  be 
conscious,  may  comport  themselves  in  speech  and  conduct  in  a  perfectly 
natural  manner,  and  in  this  condition,  which  may  last  for  hours,  days, 
or  even  weeks,  commit  offenses  against  the  law,  wander  off  as  tramps, 
or  do  some  extraordinary  thing  in  following  the  imperative,  childish, 
silly,  or  fantastic  ideas  which  control  their  dream-state. 

The  disorders  of  memory  incident  to  transitory  epileptic  insanity 
are  both  interesting  and  important.  Tliere  may  be,  upon  recovery,  ab- 
solute amnesia  as  regards  everything  that  has  taken  place.  There  may 
be  remembrance  of  much  that  has  occurred  immediately  after  the  in- 
sanity has  passed,  with  subsequent  amnesia.  There  may  be  complete 
amnesia  at  first,  with  glimpses  of  remembrance  afterward.  There  is 
rarely  any  persistent  recollection  of  the  events  of  the  psycopathic  state. 

As  has  been  stated,  the  rule  is  for  these  transitory  epileptic  insanities 
to  exhibit  a  sudden  onset  and  a  sudden  termination.  The  longer  the 
duration,  the  less  abrupt  the  cessation.  The  majority  of  these  patients 
recover,  but  recurrence  is,  of  course,  frequent.  Termination  in  a  chronic 
condition  is  rare.  Occasionally,  death  takes  place  from  exhaustion,  in- 
tercurrent maladies,  or  from  a  convulsive  seizure  or  series  of  attacks 
during  the  psychosis.  Recurrences  tend  to  hasten  a  psychic  degenera- 
tion ending  in  dementia. 

The  epileptic  nature  of  such  insanity  as  is  Iiere  described,  where  the 
history  is  not  known,  is  determined  by  the  following  characteristics :  (1) 
Sudden  onset  and  abrupt  termination ;  (2)  the  terrifying  or  ecstatic 
nature  of  the  hallucinations  and  delusions  ;  (3)  disturbance  of  conscious- 
ness and  stui)orous  condition  ;  (4)  impulsive  acts  ;  (5)  dream-states ;  (6) 
amnesia. 

Chronic  Epileptic  Insanity. — Aside  from  epileptic  dementia,  the 
acute  epileptic  psychosis  just  described  may  take  a  chronic  course,  or 
assume  a  periodic  form,  with  little  improvement  in  the  intervals  between 
the  exacerbations.  There  are  cases  which  closely  resemble  chronic 
mania  in  their  long  course,  and  others  in  which  melancholia  is  the  pre- 
dominating feature.  The  epileptic  attacks  to  which  these  patients  are 
subject  are  natunilly  the  distinguishing  feature,  and  a  sj>ecial  color  is 
given  such  cases  by  the  epileptic  psycliic  degeneration.  Occasionally  a 
true  circular  insanity  is  presented,  with  its  alternating  maniacal  and 
melancholic  phiises. 

Treatment. — Most  cases  of  pronounced  epileptic  insanity  require 
commitment  to  an  asylum.     Their  proclivity  to  sudden  accesses  of  rage 
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and  fury  and  to  impulsive  acts  of  violence  necessitates  this  course. 
Where  there  is  simply  a  moderate  amount  of  psychic  degeneration  this 
course  is  not  necessary. 

The  treatment  should  be,  in  the  first  instance,  prophylactic  ;  but,  after 
the  development  of  the  psychosis,  it  consists  of  a  combination  of  the 
treatment  of  ordinary  epilepsy  with  that  of  the  particular  type  of  insanity 
presented. 

Preventive  therapy  is  concerned  with  the  counteraction  of  the  many 
elements  which  favor  mental  deterioration,  with  the  mitigation  of  the 
epileptic's  early  sufferings,  with  the  reconstruction  of  his  environment. 
It  may  be  called  the  moral  and  manual  method.  The  moral  part  of  it 
IS  the  opportunity  for  education,  regular  occupation,  and  recreation. 
The  manual  and  hygienic  part  of  it,  the  acquisition  of  out-of-door  trades 
or  callings — muscular  exercise,  which  in  itself  serves  to  reduce  the 
number  and  intensity  of  convulsive  seizures.  I  may  be  pardoned  for 
dwelling  somewhat  longer  on  this  subject  of  preventive  therapy,  and  for 
allowing  my  pen  to  go  over  the  same  lines  which  it  has  traveled  so 
often  in  past  years,  because  I  am  convinced  that  this  moral  treatment 
marks  the  greatest  stride  in  advance  made  for  centuries  in  the  thera- 
peutics of  epilepsy.  For  ages  drugs  have  been  exploited  as  helpful  or 
curative  ;  but,  after  all,  little  has  been  accomplished  from  the  standpoint 
of  materia  medico.  Only  of  late  years  has  the  moral  treatment  become 
prominent.  As  a  rule,  the  epileptic  patient  was  dismissed  by  his  physician 
with  a  prescription  of  uncertain  value  and  possibly  a  few  general  direc- 
tions as  to  diet.  It  was  not  known  to  the  practitioner — or,  at  least,  he 
did  not  concern  himself  about  the  matter — that  the  epileptic  could  gain 
admission  to  no  hospital  of  any  kind  ;  that  he  had  no  associates,  occu- 
pation, or  recreation ;  that,  debarred  from  the  schools,  he  grew  up  un- 
educated, and  with  a  tendency  toward  retrogression  rather  than  progress  ; 
and  that,  without  teaching,  roared  in  idleness,  suffering  from  a  dreadful 
malady,  neglected  in  IxkIv  and  mind,  he  could  find  shelter  at  last  only 
in  the  almshouses  and  insane  asylums,  these  being  the  only  institutions 
open  to  him.  Yet,  in  by  far  the  majority  of  eases  of  epilepsy,  the 
attacks  rob  them  for  but  brief  intervals  of  the  capacities  for  study, 
work,  recreation,  and  social  pastinn^s,  which  they  ])ossess  in  common 
with  their  more  fortunate  fcllow-nicn.  Hence  the  adoption  of  a  scheme 
of  colonization  of  epileptic  dependents  on  the  model  of  the  great  German 
colony  at  Hiclcfcld,  of  which  the  Craig  Colony,  in  the  State  of  New 
York,  is  an  (^xaniplc.  The  Craig  Colony  consists  of  a  tract  of  nearly 
nineteen  himdrcd  acres  of  land  in  the  most  fertile,  productive,  and  pictur- 
esque valley  of  the  State  (the  Genesee  Valley).  l^]M)n  this  are  already 
some  sixty  to  eighty  buildings,  with  accommodations  at  present  for  but 
840  patients.  Over  eleven  hundred  epileptics  are  now  on  the  list  of 
patients  awaiting  admission.  Here  they  are  to  be  given  an  education 
in  the  various  branches  of  learning  taught  in  the  public  schools,  to  be 
instructed  in  every  kind  of  industry,  to  be  treated  each  and  every  one 
for  epilepsy,  and  to  be  offered  a  home  in  a  sort  of  villagi*  life,  where 
they  will  no  longer  have  the  feeling  of  social  ostracism,  or  be  debarred 
from  the  privileges  of  intellectual  and  moral  development  enjoyed  by 
the  rest  of  mankind. 
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The  out-of-door  life  in  a  farming  community  has  already  had 
wonderful  results,  which  may  be  learned  from  the  annual  reports  of 
the  colony.  It  will  suffice  to  say  here  that  the  average  reduction  in 
frequency  of  attacks  among  all  the  patients  has  been  fully  fifty  per 
cent.,  and  that  the  mental  and  moral  regeneration  of  the  beneficiaries 
has  been  truly  remarkable.  What  the  eflTect  of  such  change  of  environ- 
ment must  be  as  a  prophylactic  against  psychic  degeneration  and  insanity 
can  not  be  estimated.  We  may  now  briefly  touch  u|X)n  the  medicinal 
and  surgical  treatment  of  epilepsy.  The  old  drugs — borax,  nitrate  of 
silver,  belladonna,  and  the  bromids — have  their  uses.  One  is  valuable 
in  one  case  and  not  in  the  other ;  and  each  patient,  where  the  disease  is 
idio{)athic,  and  no  etiological  indication  exists  for  the  preferment  of  an 
especial  agent,  must  be  experimented  upon  with  one  drug  after  another 
for  two  or  three  montlis  at  a  time,  until  a  satisfactory  remedy  is  discov- 
ered. Upon  the  whole,  the  bromids  are  most  effective  as  a  general 
antispasmodic  for  all  cases.  While  the  bromids  are,  perhaps,  the  most 
useful  remedy  we  can  employ  as  an  antispasmodic  in  many  cases  of 
epilepsy,  their  exhibition  in  every  case  is  not  advisable.  With  a  con- 
siderable nuifiber  of  patients  the  bromids  are  entirely  ineffectual ;  with 
no  small  number,  too,  very  serious  symptoms,  such  as  acute  bromism, 
increase  of  seizures,  and  even  insanity,  supervene  u|K)n  their  use.  In 
many  of  the  cases  where  actual  good  is  done  by  the  bromids  in  reduo- 
ing  the  frequency  and  severity  of  the  attacks,  the  concomitant  symptoms 
are  such  that  it  becomes  questionable  whether  the  remedy  be  not,  after 
all,  worse  than  the  disease.  The  writer  makes  it  a  practice,  therefore,  to 
exhibit  the  bromids  with  caution,  and  never  to  employ  them  until  the 
series  of  less  harmful,  but  often  quite  as  efficacious,  remedies  for  epilepsy 
have  been  tried  in  vain. 

There  are  some  new  drugs  and  remedial  metliods  that  have  come 
into  vogue  of  late  which  are  worthy  of  attention.  In  the  first  place, 
there  is  siniulo,  a  South  American  plant  of  the  hyssop  family,  the  tinc- 
ture of  which  is  given  in  doses  of  one  to  two  or  three  drams  three  times 
daily.  After  an  experience  in  many  cases  for  several  years,  I  would 
say  of  siniulo  that  it  deserves  trial  in  most  cases ;  that  it  is  perfectly 
harmless,  which  can  not  be  siiid  of  the  bromids,  borax,  belladonna,  and 
some  other  drugs  ;  that  in  a  few  cases  it  has  been  extremely  beneficial 
in  mv  hands,  and  that  in  mast  cases  it  has  no  effect  at  all.  Simulo 
combined  with  small  doses  of  bromid  acts  verv  well.  The  so-c^dled 
opium-bromid  treatment  of  Flechsig  is  of  value  for  many  jmtients, 
especially  in  old  and  obstinate  cases  where  all  other  agents  have  pmved 
ineffectual.  This  treatment  consists  of  the  administration  of  opium  for 
some  six  weeks,  beginning  with  oncvhalf  to  one  grain  three  times  daily, 
and  increasing  gradually  until  ten  to  fifteen  grains  a  day  are  taken,  when 
the  use  of  opium  is  suddenly  stopped,  and  bnimids  in  large  and  grad- 
ually r(Klu(»cKl  doses  are  given  (thirty  grains  four  times  daily,  to  begin 
with).  1  had  used  in  certain  cases  of  epilepsy  for  some  years  codein 
with  considerable  success,  but  this  combination  of  the  opiate  with  bro^ 
mids  is  still  more  satisfactorv. 

Adonis  vernalis  conjoined  with  the  bromids,  as  recently  suggested 
by  Bechterew,  is  an  efficient  method  of  treatment,  from  which,  in  several 
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instances,  1  have  had  gratifying  results.  Digitalis,  which  has  proper- 
ties similar  t<i  Adonis  vernalis,  was  formerly  frequently  given  in 
epilepsy,  but  the  new  combination  seems  to  be  much  more  efficacious. 

There  are  a  few  cases  of  epilepsy  in  which  careful  investigation  indi- 
cates self-intoxication  as  a  factor.  In  these  an  excess  of  ethereal  sul- 
phates (indican)  in  the  urine,  together  with  periodical  or  constant  attacks 
of  gaseous  diarrhea,  are  almost  positive  manifestations  of  putrefactive 
or  fermentative  changes  taking  place  in  the  alimentary  tract.  It  is  re- 
markable how  much  benefit  may  be  obtained  in  such  patients  by  the 
regulation  of  the  diet  (milk  and  its  modifications,  koumiss,  matzoon, 
somal,  rare  or  raw  beef,  eggs,  green  vegetables,  and  si>ecial  breadstufls, 
like  Zweiback,  Huntley  &  Palmer's  breakfast  biscuits,  and  Voebt's 
biscoUe  de  legumine)^  by  the  frequent  drinking  of  hot  water  and  the 
occasional  flushing  out  of  the  large  intestine  by  hot  water,  and  by  the 
use  of  certain  intestinal  antiseptics,  given  two  houi*s  afler  eating,  w^ith 
plenty  of  water  (beta-naphtol  or  salol,  gr.  v). 

The  remarkal)le  effect  of  the  thyroid  extract  upon  general  nutrition 
would  naturally  suggest  the  advisability  of  its  administration  for  exi)eri- 
mental  purposes  in  some  of  the  nervous  diseases  which  we  are  accus- 
tomed to  look  u|M>n  as  due  to  nutritional  disturbances  in  the  nervous 
system.  With  this-  idea  in  view,  I  have  em[)loyed  it  in  a  good  many 
cases  of  epilepsy,  in  a  number  with  very  good  effect.  Especially  note- 
worthy was  mental  improvement  in  several  cases  of  epilepsy  with 
apparently  considerable  dementia.     It  is  worthy  of  more  extended  trial. 

Aside  from  the  remedies  for  the  epilepsy  just  described,  we  need 
occasionally  to  employ  certain  other  drugs  for  particular  conditions, 
such  as  status  epilepticus,  maniacal  outbreaks,  pronounced  melan- 
cholic states  of  terror,  etc.  In  status  epilepticus  rectal  injections  of 
chloral,  gr.  xx,  with  an  ounce  of  starch-water,  re|>eated  at  intervals  of 
two  or  three  hours  if  neo(le<l,  give  the  most  satisliiction.  In  great  ideo- 
motor  oxeitenicnt  we  should  use  liyosciii,  liyoscyamin,  or  duboisin 
hypodcnnatie^illy,  in  doses  of-^-^  to  j\^  of  a  «rrain.  In  anxious  melan- 
cholic conditions  inorphin  hypodermatically  is,  perhaps,  the  best  allevi- 
atinjr  ai^ciit  to  (\\hibit. 

Tiie  (jiiestiou  of  tn^phining  must  natunilly  come  up  in  certain  cases 
of  epileptic  ]>syehoses  where  trauma  to  the  head  is  evidently  the  cause 
of  riie  epilepsy  and  psyehie  d(»generation.  The  following  ]M)ints  are  to 
be  taken  into  eonsi^lenition  as  a  guide  in  this  matter  : 

1.  In  th(»  verv  small  number  of  eas(\s  havinir  ininrv  to  the  head  as 
a  cause  the  epileptic  habit  is  so  stron^r,  an<l  the  changes  in  the  brain 
are  usually  so  old  and  deep-seated,  that  an  operation,  as  a  rule,  does  not 
cure,  and  seldom  permanently  diminishes  the  frequency  of  the  attacks. 

2.  Of  mise(  llaneous  tninmatie  eases,  where  a  surgical  procedure 
seems  justitiabh  and  is  undertaken,  a  enre  of  the  epilepsy  may  be 
reasonably  expected  in,  perhaps,  four  out  of  every  hundnM^l  cases 
openitcd  upon. 

.*5.  The  removal  of  a  cicatrix  from  the  cortex,  supposed  to  be  the 
epileptogenic  nidus,  will  naturally  be  followcnl  by  the  formation  of  a 
new  cicatrix  in  the  surgical  wound — the  creation,  therefore,  of  a  new 
epilepto<;enie  center. 
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4.  The  more  recent  the  injary,  the  greater  will  be  the  promise  of 
lasting  benefit. 

5.  In  cases  of  traumatic  epilepsy  with  marked  epileptic  psychoses 
(recurrent  attacks  of  rage,  fury,  violence,  destructiveness,  etc.)  trephin- 
ing would  be  justifiable  as  a  possible  means  of  diminishing  the  severity, 
danger,  and  frequency  of  the  maniacal  attacks,  even  though  the  epilepsy 
itself  or  the  psychic  degeneration  might  not  be  improved. 


CHAPTER  Xn. 
IDIOCY. 

Definition. — In  attempting  to  make  a  good  definition  and  prepare 
a  classification  of  idiocy,  we  meet  with  much  the  same  difficulties  as 
exist  in  connection  with  the  allied  subject  of  insanity.  The  innum- 
erable definitions  and  classifications  of  insanity  by  different  authorities 
are  familiar  to  all  students  of  morbid  psychology.  Each  author  feels 
called  upon  to  be  original  in  this  particular,  or  at  least  to  modify  and 
improve  uix)n  the  dicta  of  previous  writers.  This  confusion  is  quite 
paniUel  in  the  matter  of  idiocy ;  and  it  is  easy  to  understand  why  this 
should  be  so,  for  in  both  conditions  we  have  deviations  I'rom  the  normal 
mental  state  of  every  possible  shade  and  degree,  depending  u|)on  a  most 
varied  |Mithology.  The  etiology  is  complex,  and  the  psychic  and 
somatic  symptomatology  nuiltiform.  There  is  no  wonder,  then,  that 
the  clinical  picture  is  hard  to  draw,  and  the  arrangement  into  clinical 
types  difficult  in  the  extreme.  It  is  impossible  to  make  any  comparison 
between  the  psychological  state  of  idiots  and  that  of  normal  children, 
for  the  former  is  not  only  one  in  which  the  mentil  faculties  are 
diversely  undeveloped  or  impaired  as  regards  their  quantity,  but  there 
is  infinite  variation  in  the  quality  of  the  idiot's  psychic  functions. 
Likewise  it  is  im]x>ssible  to  eontnist  the  mental  organization  of  the  idiot 
with  th(»  intelligence  of  the  lower  animals,  for  the  idiot  is  always 
abnormal,  while  the  animal  is  a  normal  being  in  the  zoological  series  to 
which  he  belongs. 

What  seems  to  be  desirable  in  a  definition  is  that  there  should  be 
expressed  in  it  the  condition  of  mental  weakness  existing,  the  facts  that 
the  (M)ndition  may  he  congenital  or  acquired,  and  may  be  due  to  a 
defect  or  some  disease  of  the  brain,  and,  further,  that  the  condition  is 
one  belonging  to  the  developmental  j>eri(Kl  of  life.  A  definition  some- 
thing like  the  following  would  seem  to  me  to  fairly  express  these 
desirable  points  : 

Lfloci/  i'a  mental  feeblnxe^  due  to  disease  or  defect  of  the  braiuy  con- 
genital or  acquired  during  its  development. 

Classification. — As  regards  classifications,  they  have  been  made 
u]>on  a  basis  of  symptomatology,  psychology,  etiology,  craniology, 
teratology,  and,  to  a  certain  extent,  of  pathology.  But  it  seems  to  the 
writer  that  the  time  is  not  vet  come  for  an  accurately  scientific  classi- 
ficjition  of  the  forms  of  idiocy.  It  is  much  the  l>est  plan  at  present  to 
adopt  an  artificial  grouping,  chiefly  clinical,  but  pathological  to  the 
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extent  of  our  latest  knowledge.  Almost  any  of  the  types  of  the 
divisions  here  made  use  of  may  be  congenital  or  acquired.  The  term 
idiocy  itself  is  generic,  including  as  it  does  all  degrees  of  mental 
impairment  in  early  life.  But  the  variations  in  degree  or  intensity  of 
the  mental  weakness  are  indicated  by  the  expressions :  idiocy^  for  the 
lowest  degree  of  mental  disability  ;  imbecility,  for  a  higher  degree,  and 
feeble-mi ndedness,  for  the  cases  of  idiocy  in  which  the  psychic  faculties 
have  their  highest  development.  There  is  some  confusion  in  literature 
as  to  the  exact  limitation  and  application  of  these  degrees.  Sollier  has 
made  an  attempt  to  distinguish  idiocy  and  imbecility,  but  his  definition 
of  imbecility  is  not  tenable,  in  the  opinion  of  the  writer,  for  he 
describes  a  certiiin  small  class  of  imbeciles  as  representative  of  the 
whole  order.  It  is  to  be  remembered  that  in  each  of  these  degrees  we 
have  many  gradations,  and  the  entire  series,  from  absolute  idiocy  to  a 
normal  state,  leads  up  by  progressive  stages  through  various  types  of 
idiocy,  several  steps  of  imbecility,  and  numerous  shades  of  feeble- 
mindedness, until  the  borderland  between  the  highest  degenerate  and 
the  normal  individual  is  almost  indefinable. 

The  highest  group  includes  a  rather  well-defined  class  of  feeble- 
minded :  the  ^M)ackward  children,''  the  enfauts  arriMs  of  the  French, 
the  tardiri  of  the  Italians,  and  the  Geistig-zanickgebliebene  of  the  Germans. 
The  difficulty  is  not  so  much  in  the  delimitation  of  this  class,  as  in  the 
separation  of  the  group  of  idiots  and  imbeciles.  It  is  easy  to  make  the 
classification  on  seeing  the  cases,  but  to  convey  to  others  the  differentia- 
tion by  description  is  far  from  being  so,  because  of  the  many  features — 
physical,  motor,  and  mental — which  are  concerneil  in  such  division. 
The  writer,  while  employing  the  term  idiocy  often  to  include  all  of 
these  degrees,  would  define  the  idiot  proi>er  as  an  individual  able  to 
give  little  or  no  care  to  his  person  ;  inca])able  of  intelligent  com- 
muniojition,  barely  able  to  express  his  material  want^,  most  awk- 
ward and  uiitj^ainly  in  his  movements,  if  he  move  at  all,  and  presenting 
marked  evidence  in  his  laek  of  expressic^n,  apathetie  attitudes,  and  physi- 
cal stit::inata  of  (leii:eneration,  of  the  profound  stunting  of  his  mental  and 
physical  development.  On  the  other  hand,  the  imbecile  is  able  to  care 
for  his  person  and  dress,  attend  to  his  physical  wants,  comprehend 
fairly  what  is  sijid  to  him,  carry  out  orders  more  or  less  intelligently,  is 
often  able  to  speak  well  (thontrh  sometimes  speech  may  be  im]X)ssible 
to  a  very  intelligent  imbecile)  ;  if  not  ]>aralyzed,  he  has  good  use  of  all 
his  muscles  ;  he  is  not  destitute  of  expression,  though  the  expression 
mav  varv  from  an  evil,  mischievous,  cunninir  <'ast  of  countenance  to 
one  of  rollickiniT  gixKl  nature  ;  there  are  fewer  stigmata  of  degenera- 
tion in  this  class  than  among  idiots. 

The  clinicopatliological  grouping  of  the  varieties  of  idiocy  which 
the  writer  has  found  \\\oA  useful  to  him  in  his  work  at  the  Randall's 
Island  Hospital  \\)Y  Idiots  is  as  follows  : 

1.    Ilvdroccnhalic  idiocv, 

*1.    Microce|)halic  idiocy. 

.'].    Paralytic  idiocv. 

4.    Epileptic  i(li<K'y. 
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5.  Traumatic  idiocy. 

6.  Sensorial  idiocy. 

7.  Meningitic  idiocy. 

8.  Myxedematous  idiocy,  or  cretinism. 

9.  Amaurotic  idiocy. 
10.  Idiots  savants. 

It  is  inii)ossil)le,  in  the  brief  space  allotted  this  subject,  to  discuss 
these  various  forms  of  idiocv  in  detail.  The  reader  must  be  referred 
to  special  works  and  articles  on  idiocy — to  the  general  works  of  Downs, 
Shuttle  worth,  Voisin,  Sollier,  etc. — and  to  the  monographs  by  the 
writer  and  others.  Hydrocephalic,  microcephalic,  pandytic,  epileptic, 
and  traumatic  idiocy  are  readily  recognized  by  their  symptoms  or  history. 
Sensorial  idiocy  is  a  form  due  to  tlie  congenital  or  early  loss  of  two 
such  senses  as  siglit  and  IiciU'i  ng.  Properly  treated,  these  patients  are 
capable  of  normal  mental  development  (Helen  Kellar  and  I^aura  Bridg- 
man).  Meningitic  idiocy  can  usually  be  diagnosticated  only  by  autopsy, 
unless  the  historv  or  exacerbations  in  the  course  of  the  disease  demon- 
strate  its  origin.  Cretinism  is  a  rare  form  which  has  been  fully 
described  in  many  brochures  in  recent  yejirs.  The  amaurotic  form  is 
still  rarer.  There  are  oidy  two  of  these  in  the  Randall's  Island 
Asylum  among  many  hundreds  of  idiots. 

The  term  ^yiongolian  idiocy  tends  continually  to  reappear  in  the  liter- 
ature of  the  subject,  especially  in  English  and  American  publications. 
I  have  never  been  able  to  convince  mvself  that  such  a  distinction  has 
iiny  justification  whatever.  I  have  seen  several  cases  where  the  features 
had  some  resemblance  to  what  might  be  c^dUnl  the  Mongolian  face,  but 
all  could  l)e  classKl  under  one  or  the  other  of  i\w  above  headingS|  and 
such  physiognomies  would  seem  to  be  purely  fortuitous. 

The  term  idioU  sarants  is  applied  to  all  such  idiots,  imbeciles,  or 
feeble-minded  as  exhibit  special  aptitudes  of  one  kind  or  another, 
always  out  ol*  |)ro|)orti()n  to  their  intdleetUMl  development  in  other 
directions,  and  ottcii  remarkable  as  eoinparcHl  with  similar  accomplish- 
ments or  fiuMiltie5  in  normal  individuals. 

There  are  manv  eases  of  the  kind  n^orded  in  literature,  and  it  is 
not  at  all  uneonnnon  to  hear  of  idiots  in  our  newspajurs  and  museums 
who  are  exhil>ite(l  as  musical  pHnligies,  '*  calculating  boys,''  and  the 
like.  Hevond  the  fact  oi'  the  existence  of  sucli  curiosities,  and  the  record 
of  tlieir  (IcimIs,  there  has  been  little  or  m^thintr  written  in  explanation  of 
the>e  |)lienoniena.  The  ])sycholoii:y  of  the  condition  is  exceedingly 
obscure  ;  and  even  were  the  ])>vchological  ])rocesses  which  underlie  S|K'cial 
a])titu<les  un<lerstoo<l,  tlu^'c  would  still  remain  the  mysterv  of  the  mani- 
iestation  of  ])articular  talents  or  faculties  in  minds  otherwise  blank  or 
delect  JVC. 

The  aptitudes  may  be  sunnuarized  as  follows: 

Aritlnnetical  t'acultv,  uui>ical  facultv,  special  memories,  imitative 
faculty,  uHKlelin^-  faculty,  delineative  faculty,  faculty  for  painting,  apti- 
tii<le  lor  <r!nnes  (draughts,  etc.),  a])titu(le  for  bulloonerv.  (See  article  by 
author  on  "  Idit^fs  Sdranf.^^^  in  A|)|>letou's  **  Popular  Science  Monthly," 
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Peeember,  ISOfi,  in  which  a  history  of  sume  remarkable  examples  is 
^iven.     iSiv  ul-n  y.\i^,-  8(>7  of  tliis  book.) 

General  Etiology. — There  are  nearly  twice  as  many  male  as  female 
idii)Is,     III  iiiincy  due  to  prolonged  or  difficult  labor,  this  disitrojxjrtion 


is  even  hirfjer  (three  miilew  to  one  ffiiinh') — ii 
by  tile  lai^cr  siw  of  the  male  iiitiint.  The  i 
tied  as  follows: 


I'ai't  to  U'  explained  jiRiUibly 
aiiaeiuf  idii»i!y  may  bet'lassi- 


\ 


J 
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Hereditary  tnuisfomiation  of  nenrous  and^  mental  diseaflea 
.  Pathological  heredity  in  the  ibrm  of  vitiating  diseases  or  haUts  (ta« 
D^ienerative  /     bennitosis,  rheumatism,  gout,  herpetism,  syphilis,  ak»holism,  eta). 

Sociological  factors  (extreme  youth  of  parents,  extreme  age  of 
parents,  disproportionate  age  of  parents,  consanguinity). 


Maternal  I  ^1^^™^  shock,  fright,  diseases,  maternal 
\     impressions. 

Gestational  j  r  SjpYaiiB,  heart  disease,  arteritis,  mori>id 

dSStsI      P«k5S«»  in  the  brin  an^ 
(     twin  pregnani^. 


Adyentitious 


Parturi- 


[Diflicult  .  labor.  ^  primogeniture,    |>rematttre    birth, 
tional      1     ^Pl^y^i^  ^^  birth,  instrumental  iqjuries,  prBBBore 
(    on  the  cord. 

[  Convulsions,  cerebral  diseases,  trauma  to  the  head. 
Postnatal  <     febrile  diseases,    mental  shock,  sunstroke,  orer- 
(     pressure  at  school 

The  relations  of  heredity  to  idiocy  are  much  the  same  as  thoee  of 
heredity  to  the  psychoses  described  in  the  chapter  on  General  Etiology  of 
Insanity.  The  statistics  available  (such  as  those  of  Shuttleworth  and 
Beach,  Langdon  Down,  Kerlin,  ana  Piper)  seem  to  show  neurotic  in- 
heritance in  about  forty  to  fifty  per  cent  of.  idiots.  The  stigmata  of 
degeneration,  which  are  so  marked  in  idiocy,  are  described  in  an  earlier 
chapter.  As  regards  tuberculosis  and  scrofula  in  the  parents,  the  pep- 
centages  of  these  authors  vary  from  fifteen  to  thirty  per  cent  Alco- 
holism takes  a  high  place  among  the  causes  of  progressive  hereditary 
degeneration  (nine  to  sixteen  per  cent.).  The  writer  has  found  that 
hereditary  syphilis  is  a  comj>aratively  rarer  cause  of  idiocy  than  many 
would  suppose,  and  this  is  supported  by  the  statistics  of  the  authors 
named  al)ove  (one  to  two  i>or  cent.).  As  reg:inls  consanguinity,  the  sta- 
tistics show  tluit  the  projwrtion  of  idiotic  offspring  of  cousins  to  the 
number  of  idiots  is  very  slightly  in  excess  of  the  numl)or  of  consanguin- 
eous marriages  to  inarriuges  in  gt»neral. 

Gestational  causes  vary,  according  to  the  statistics,  from  eleven  to 
thirty  |>or  cent.  Parturitional  factors  (meningeal  hemorrhage  from 
prolonged  labor,  asphyxia  at  birth,  pn^niaturc  birth,  ])rcssure  on  the 
conl,  forceps  injuries,  ct(».)  arc  active  in  about  cightwn  per  cent.  It 
may  Ik?  sjii<l  that  fon?cps  injuries  are  far  less  dangerous  to  the  child  than 
tedious  labor.  Among  adventitious  causes  infantile  (M)nvulsions  occupy 
a  prer'niin(Mit  j)osition  (over  25  ]>er  cent.).  But  we  nnist  remember 
that  the  convulsions  may  act  as  a  n^l  cause,  by  inducing  meningeal 
hemorrhage ;  or  convulsions  may  be  merely  an  associated  symptom  of 
a  meningcjil  hcmorrliag<»  or  other  j>atliological  condition  due  to  some 
other  <*oinmon  factor.  Ccn^bral  discastvs  (nuMiingitis,  hydrocephalus, 
hemorrhage,  thrombosis,  embolism,  tumor,  and  abs(*ess)  follow  infantile 
convulsions  in  tlu*  statistical  table  of  causes  (eight  to  nine  per  cent.). 

Acute  febrile  diseases  induce  idiocy  in  some  six  j)er  cent  of  cases. 


IDIOCY.  861 

These  diseases  are  scarlet  fever,  measles,  whooping-cough,  typhoid 
fever,  small-pox,  and  diphtheria.  How  they  act  is  not  yet  known. 
Sometimes  it  is  through  meningeal  hemorrhage  induced  by  the  convul- 
sions so  common  at  the  onset  or  during  the  course  of  these  maladies. 
Possibly  at  other  times  it  is  through  an  infectious  encephalitis,  or 
microbic  embolism  or  thrombosis.  Trauma  to  the  head,  mental  shock, 
sunstroke,  and  "  cramming "  at  school  have  a  small,  yet  appreciable, 
share  in  the  production  of  idiocy  (probably  two  to  five  per  cent,  alto- 
gether). The  author  has  found,  in  his  own  experience,  that  insanitj'  in 
children  is  an  occasional  cause  of  idiocy.  In  the  adult  such  mental 
enfeeblement  after  insanity  is  a  secondary  dementia,  but  in  the  growing 
child  this  secondary  dementia  is  preferably  termed  idiocy. 

General  Symptomatology. — Since  idiocy,  as  well  as  its  varying 
degrees  of  imbecility  and  feeble-mindedness,  depends  upon  some  sort 
of  congenital  or  acquired  defect  or  disease  of  the  brain  interfering 
with  its  normal  evolution,  it  is  clear  that  the  cerebral  functions  may 
be  all  of  them  more  or  less  involved,  and  that  no  particular  psychic 
faculty  can  be  selected  as  the  one  whose  disorder  retards  or  influences 
the  development  of  the  other  faculties.  Seguin  is,  therefore,  hardly 
correct  in  stating  that  the  condition  of  the  mental  faculties  in  idiots  is 
normal,  though  diminished,  and  that  merely  the  will  is  lacking  to 
give  them  proper  direction.  Sollier  has  given  us  one  of  the  best  and 
latest  studies  of  the  psvcholoev  of  idiocv.^  Following  Ribot  and 
others,  he  maintains  that  the  slow  development  of  the  cerebral  facul- 
ties is  due  to  want  of  attention  ;  that  siK)ntaneous  attention  is  caused  by 
affective  states  brought  into  action  by  sensations,  and  that  those  young 
children  are  the  most  attentive  whose  ner\'ous  systems  are  most  easily 
stimulated.  Hence  the  faculty  of  attention  is  closely  related  to  the 
activity  of  tlic  sensations.  The  greater  the  power  of  attention,  the 
more  intelligent  does  the  individual  become.  In  idiocy,  owing  to  the 
diminution  or  loss  of  the  jK)wer  of  attention,  the  perceptions  aroused  by 
sensjitions  are  more  or  less  indefinite,  and  the  resultant  idea  likewise 
ill-<lefin(Hl.  Sensations  become  more  numerous  jis  the  organism  develo[)s, 
and  the  lack  of  ideas  and  recognitions  becomes  more  noticeable. 

Following  somewhat  the  natural  order  of  such  examination,  with  the 
excellent  work  of  Sollier^  as  a  guide,  we  ^Yi>X  take  up  the  sensc»s,  those 
avenues  which  lead  to  psychological  development. 

Sififht. — Between  seven  and  eight  \h}T  cent,  of  idiots  are  congenitally 
blind.  It  is  necessjirv  to  determine  whether  the  blindness  is  due  to 
deflect  of  the  visual  apparatus  or  to  lack  of  attention.  Blindness  does 
not  preclude  the  ]M)ssibility  of  education,  for  some  idiots  with  defect 
of  this  sense  may  1m»  educated  to  a  UKxlenite  degree.  When  idiots  can 
look,  without  in  reality  seeing,  the  apparent  blindness  is  due  to  a  com- 
])lete  absence  of  attention.  In  idiots  less  afflicted,  a  greater  variety  of 
objects  will  attract  their  attention.  In  the  higher  grades  of  idiocy 
(imbecility  and  feeble-mindedness)  vision  may  he  as  good  as  in  normal 

'  **  Psycholojijie  de  T idiot  et  de  rimbecile,"  Paris,  1H91. 

^  The  author,  while  differinfs  from  SoHier  materiaUy  in  some  of  his  conclnsions,  is 
indehted  to  his  work  for  many  of  the  details  of  the  psychological  symptoms  of  idiocy. 
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man.  But  many  present  certain  visual  and  ocular  defects,  such  as 
hypermetropia,  defective  color-vision,  strabismus,  nystagmus,  congenital 
cataract,  inequality  of  the  pupils,  microphthalmos,  and  the  like.  In 
hemiplegic  idiocy  or  imbecility  we  may  find  hemianopia,  but  the  de- 
termination of  the  acuity  of  vision  is  difficult  in  this  class  of  individuals. 
The  |)erception  of  different  colors  is  often  possible  in  the  milder  d^rees 
of  idiocy.  Good  binocular  vision  is  uncommon  in  idiots.  The  normal 
child  is  sensitive  to  light  at  birth.  Tiie  normal  child  takes  pleasure  in 
the  sight  of  objects  as  early  as  the  eleventh  day,  the  eyes  are  normally 
co5rdinatcd  by  the  end  of  the  second  month,  and  he  begins  to  distinguish 
colors  correctly  at  about  the  age  of  two  years. 

Hearing. — ^There  is  a  somewhat  analogous  condition  of  the  oigans 
of  hearing.  It  is  not  always  easy  to  determine  whether  an  idiot  is  deaf 
from  defect  in  the  auditory  apparatus  or  only  sensorially  deaf.  Idiocy 
of  mild  degree  is  not  infrequently  induced  by  deprivation  of  this  sense. 
In  the  higher  grades  of  idiocy  hearing  is  nearly  always  normal.  Deaf- 
mutism  cannot  be  considered  as  common.  The  normal  child  hears  on 
the  first  day,  and  is  pleased  with  music  in  the  second  month. 

Taste. — This  sense  is  frequently  affected.  Gluttony  is  a  mariced 
feature  in  idiocy.  It  is  common  for  idiots  to  eat  without  mastication  ; 
many  present  a  precocious  taste  for  alcohol.  This  is  especially  true  of 
the  higher  grades.  A  difficulty  in  distinguishing  the  simple  tastes  (salt^ 
sweet,  bitter,  and  sour)  is  not  infrequently  met  with  in  the  milder  tj'pes, 
as  well  as  in  those  with  great  mental  imiNiirment.  Inversions  and  per- 
versions of  taste  are  observed.  Tlie  normal  child  evinces  a  sensibility 
to  the  taste  of  salt,  sweet,  bitter,  and  sour  on  the  first  day  of  birth. 

Smell. — In  the  normal  child  strong-smelling  substances  produce 
mimetic  movements  on  the  day  of  birth.  In  idiocy  the  sense  may  be 
much  impaired,  perverted,  or  absent. 

Tactile  Pain  and  Muscular  Sensibility. — As  a  rule,  sensibility 
to  touch  and  pain  is  uniformly  diniinishiMl  in  idimy  of  all  deuces, 
mostly  through  lack  of  attention.  There  may  ha  complete  anesthesia 
and  analgesia,  j)articnlarly  in  the  lower  grades.  On  the  other  hand, 
there  are  cjiscs  in  wliioh  the  s(Mise  of  toneh  may  1k»  (nlucattMl  to  a  high 
degre<»  of  delieacy.  It  is  almost  impossible  to  study  the  muscular  si^nse 
in  idiots,  but  it  is  apt  to  Iw  impairiKl  in  proportion  to  the  other  senses. 
The  normal  child  starts  at  gtMitle  touches  on  the  first  day,  and  manifests 
muscular  sense  as  early  as  the  eighth  week. 

Thermic  Sensibility. — What  has  been  said  of  touch  and  j>ain 
apj>lies  likewise  to  the  tem|>erature  sense.  But  their  vasomotor 
systems  are  susceptible  to  the  influences  of  eold  and  (»xjx>sure,  and  their 
resistane(»  to  external  influences  and  diseases  is  sueh  that  many  of  them 
die  of  pulnionarv  affections.  Some*  b(K»ome  more  stupid  in  cold  weather 
and  briji:lit<T  in  warm  weather,  while  an  el(»vation  of  Ixxlily  tenijiera- 
ture  (lever)  is  aivompanieil  by  evidences  of  more  active  tvrebnition. 

Morbid  Movements. — A  small  number  of  idiots  exhibit  no  motilitv 
at  all,  but  r(»niain  ]M»rfcH»tly  inert.  But  the  majority  arc  apt  to  he  in 
constant  motion.  These  movements  t(»nd  to  take  on  a  rhythmic  and 
automatic  diameter.  I  do  not  here  refer  to  sueh  morbid  movements  as 
epilej)sv,    athetosis,  associated    movements,    ataxia,    and   chorea,  often 
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present  in  paralytic  idiocy ;  nor  to  tremor,  found  in  sclerotic  cases ;  but 
to  a  group  of  automatic  or  impulsive  movements. 

These  forms  of  movements  are  among  the  most  common  and  striking 
symptoms  immediately  noticed  in  going  through  an  institution  for  idiots. 
A  very  large  proportion  of  the  inmates  are  observed  to  be  in  continual 
motion.  As  a  rule,  the  most  frequent  rhythmic  movement  is  an 
anteroposterior  oscillation.  The  patient,  in  a  sitting  attitude,  sways 
his  body  slowly  or  rapidly  backward  and  forward.  Sometimes  the 
oscillation  is  from  side  to  side.  Occasionally  the  hands  and  fingers  are 
rapidly  or  slowly  flexed  and  extended,  and  brought  up  to  the  face  in 
movements  similar  to  those  in  athetosis,  but  differing  from  them  in  that 
they  are  entirely  subject  to  the  will,  just  as  are  the  oscillations  alluded 
to.  Walking  to  and  fro,  rotating,  dancing,  and  so  on,  are  more  elab- 
orate forms  of  the  same  kind  of  impulsive  movement.  Similar  move- 
ments occur  in  the  insane,  as  is  well  known,  and  particularly  in 
conditions  of  greatly  enfeebled  mind,  such  as  secondar}^  dementia. 
They  are  spontaneous  movements,  seeming  to  have  no  relation  to  any 
stimulation  of  the  brain  giving  rise  to  a  motor  expression.  Generally 
the  movements  cease  for  a  time  when  any  sensor}'  impression,  such  as 
the  appeaninee  of  a  stranger  in  the  room  or  being  sj)oken  to,  tem|X)rarily 
alters  the  feeble  current  of  thought  or  excites  the  mental  blankness 
which  has  given  rise  to  the  automatic  movement.  Children  and  young 
animals  are  full  of  s|K)ntaneous  movements,  undoubtedly  due  to  impres- 
sions received  at  some  time  during  their  lives,  or,  it  may  be,  impres- 
sions inherited ;  and,  while  these  spontaneous  movements  of  children 
are  undoubteillv  similar  in  their  nature  to  the  automatic  movements  of 
dements  and  idiots  just  described,  they  do  not  often  present  the 
rhythmic  character  of  the  latter.  It  is  pn>bable  that  in  the  feeble 
mind,  ujxrn  which  nerve  stimuli  seldom  make  an  impression,  the  simple 
old  motor  expressions  are  retaine<l,  rej)eated,  and  become  habitual  or 
automatic.  Automatism  of  movement  is  thus  a  sign  of  little  aptitude 
or  impressionability,  so  far  as  fresh  mental  stimulation  is  concerned. 
In  the  idiot  the  imj)ulsive  rhythmic  movements  just  described  may  be 
regarded  as  the  habitual  motor  expression  of  the  simplest  and  oldest 
stimuli ;  whereas,  in  the  secondary  dement,  the  analogous  automatic 
movements  are  to  Ik»  looked  upon  as  reversions  to  the  sjwntaneous 
movements  of  infanev.  The  smiles  and  grimaces  of  idiots  and  imbeciles 
belong  to  the  sjime  category  of  infantile  s|X)ntaneous  motor  expressions. 

There  is  probably  a  certain  amount  of  j)leasure  in  the  movements 
in  many  cases,  as  sometimes  they  manifest  displeasure  if  prevented 
from  executing  them.  There  is  nearly  always  a  difficulty  out  of  pro- 
portion to  the  intellectual  development  for  idiots  to  j)erform  associated 
movements  with  a  definite  object.  They  may  be  able  to  talk  and  read, 
and  even  write,  yet  b(»  unable  to  dress  themselves.  This  is  often  a  fault 
remediable  by  wl  neat  ion,  according  to  Seguin. 

Rierbt-handedness  and  Left-handedness. — Some  twelve  j>er  cent, 
of  all  children,  idiot  and  normal,  are  left-handed  ;  but  while  eighty-eight 
p(»r  <*ent.  of  normal  children  are  right-handed,  only  s(»venty-t wo  per  cent, 
of  idiots  use  their  right  liand  in  preference,  the   remaining  sixteen  per 
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oent.  being  ambidextrous.     This  peculiarity  is  said  to  be  present  bIbo 
fanong  criminals. 

Voluntary  Movements. — ^Many  idiots  do  not  learn  to  walk  at  all, 
either  because  of  general  debilityi  inability  to  learn,  or  paralysis.  In 
such  as  do  acquire  the  ability  to  walk  there  is  great  retardation  in  its 
acquisition.  This  is  also  true  of  other  uses  of  the  voluntary  muscles 
for  the  common  acts  of  daily  life,  such  as  carrying  food  to  the  mouth, 
and  so  on.     They  are  either  never  learned  or  they  are  acquired  late. 

Organic  Sensations.— The  keenness  of  visceral  sensibility  is 
more  or  less  diminished  in  all  idiots.  The  sensations  of  hunger  and 
thirst  are  lessened,  though  only  very  rarely  absent.  The  feding  of 
satiety  after  a  hearty  meal  is  seldom  felt  by  them ;  so  that  if  left  to 
themselves,  they  would  eat  on  indefinitely.  The  necessity  of  defecation 
and  micturition  is  not  perceived  at  all  by  profound  idiots.  In  the 
lower  and  middle  grades  of  idiocy  it  is  often  difficult  to  diagnosticate 
visceral  disease,  owing  to  the  bluntness  of  somatic  sensations,  and  they 
may  die  without  giving  any  appreciable  symptoms.  This  masking  of 
disease  in  idiocy  is  quite  analogous  to  the  masking  of  disease  in  various 
insanities.  The  feeble-minded  and  imbeciles  not  infrequently  mislead 
tiie  physician  by  exaggemtion,  concealment,  or  fiilsehood. 

Attention. — ^The  lack  of  the  faculty  of  attention  is  one  of  the 
chief  characteristics  of  idiocy.  Naturally,  it  varies  in  d^ree  from 
complete  nullity  to  a  simple  diminution  of  the  faculty,  but  it  is  always 
lessened.  The  fundamental  elements  of  the  faculty  are  deficient. 
These  fundamental  elemente  are :  The  integrity  of  Beneoiy  impressbns 
delivered  to  the  brain  ;  an  emotional  state  of  pleasure,  pain,  or  interest 
in  such  sensations ;  motor  expressions  in  the  eyes,  face,  limbs,  or  body 
of  the  impressions  received.  There  are  two  forms  of  attention,  accord- 
ing to  Ribot  and  Sollier,  one  of  which  is  natural  or  spontaneous,  and 
the  other  voliintar\\  establislicd  by  education.  The  latter  can  not 
exist  without  the  former. 

There  are  two  qualities  in  attention  that  are  of  importance — viz., 
intensity  and  duration. 

Thus,  attention  is  impaired  in  idiocy  l>v  the  defective  senses,  which 
convoy  to  the  brain  fwble  impressions.  The  se(M>n<l  element,  the  affec- 
tive state,  is  notiibly  lacking  in  idiots.  The  motor  factor  of  attention 
is  donmgc^tl  in  idiooy  in  a  ^reat  vari(»ty  of  ways  (^(Mieral  weakness, 
paralysis,  contracture,  epilepsy,  chorea,  ataxia,  automatic  and  impul- 
sive* movements,  ami  the  like).  The  ii)tensity  and  duration  of  attention 
are  r(»stri<'te<l  to  the  last  decree  in  this  class  of  individuals. 

Th«^  intelli^Mice  and  the  jxissihility  of  e<lueation  dei)end  directly 
ui>on  the  ixr.ver  of  the  faculty  of  both  spontan(M)us  and  voluntary  at- 
tention. It  is  pn)l)al>l<»  that  the  faculty  is  localized  chiefly  in  the  fnmtal 
lolx»s  of  the  l)niin.  Fcrricr  considers  it  pro|M)rtionatc  to  the  develo|v 
mcMit  of  those  lobes,  an<l  sonic  very  convin<Mntr  cx])oriments  recently 
publislunl  by  Biaiichi  make  it  (|uitc  ccrtaiu  that  the  frontal  lobes  are  the 
seat  of  this  faculty.  In  i<liots  prcat  lack  of  attention  is  coincident  with 
diminutive  size  of  the  fnmtal  h)bes. 

In  the  low  gnules  of  idiocy  siK>ntaneous  attention   is  almost  null, 
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and  education  is  impossible.  The  higher  the  degree  of  idiocy,  the 
greater  the  degree  of  spontaneous  attention  presented,  which  may  be  so 
appealed  to  as  to  develop  it  into  voluntar}-  attention,  with  intellectual 
progress  as  a  consequence.  With  idiots,  as  with  the  lower  animals,  at- 
tention is  always  connected  with  the  sense  most  perfectly  developed, 
which,  in  the  former,  is  that  of  sight.  The  attention  of  idiots  is  most 
easily  aroused  through  the  eyes.  Exercises  of  the  attention  may  thus 
be  employed  in  the  diagnosis  of  states  of  intellectual  weakness.  We 
find  idiots  without  attention  absolutely  ineducable,  leading  a  vegetative 
existence ;  others,  again,  exhibiting  both  sjx>ntaneous  and  voluntary 
attention,  but  in  flashes,  as  it  were,  of  brief  duration  and  faint  in  na- 
ture ;  and  still  others  more  or  less  capable  of  prolonged  and  habitual 
attention.  It  is  only  in  the  last-named  group  of  individuals  that  edu- 
cation is  to  any  considerable  degree  feasible.  The  education  appeals 
in  some  to  the  simplest  sentiments  only  (such  as  curiosity,  selfish- 
ness, the  desire  of  reward),  in  others  attention  is  aroused  by  appeals  to 
a  higher  affective  order  (such  as  interest,  ambition,  and  emulation),  and 
in  still  others  attention  may  be  aroused  and  sustained  by  habit. 

Since  the  power  of  attention  directed  to  external  events  is  so  feebly 
developed  in  idiots,  it  is  not  surprising  that  attention  to  internal  happen- 
ings, or  reflection,  should  be  totally  absent  in  all  grades  of  idiocy. 

Ribot  r^^rds  voluntary  attention  as  habitual  and  disciplined  spon- 
taneous attention,  as  an  adaptation  to  the  conditions  of  a  higher  social 
life,  as  a  sociological  phenomenon.  When  the  development  of  voluntary 
attention  is  rudimentary,  and  the  resulting  intellectual  defect  is  marked, 
as  in  the  lower  grades  of  idiocy,  there  are  no  serious  consequences  from 
the  sociological  point  of  view.  Sollier  calls  the  idiot  e^ra-social,  and 
makes  the  imbecile  quite  distinct  as  o/ifZ-social,  claiming  that  in  the 
latter  there  is  an  undefined  amount  of  voluntarj^  attention,  combined 
with  a  relative,  though  j)er\^erted,  intelligence,  which  two  factors  render 
him  often  a  dangerous  member  of  society.  Ho  s[)eaks  of  the  instability 
of  the  attention  of  the  imbecile.  At  one  moment  it  may  be  faint,  at 
another  intense  as  in  normal  man.  He  jxisses  from  one  subject  to  an- 
other with  the  greatest  ease,  a  characteristic  which  may  even  be  observed 
in  his  infancy.  Serious  matters  must  be  continually  rejwated  to  him  to 
make  him  understand.  He  grasps  the  first  part  of  a  sentence,  and 
forms  his  ideas  from  that,  without  waiting  for  the  sentence  to  be  com- 
pleted. He  frecjuently  internipts,  and  there  is  no  time  to  answer  one 
question  before  another  is  put.  Sollier  further  goc»s  on  to  say  that  this 
instability  of  the  attention  for  external  objects  or  ideas  is  seen  also  in 
the  acts  of  the  imbecile,  who  is  incapable  of  intelligent  labor,  and  accom- 
plishes his  tiisks,  when  uniform,  by  a  certain  kind  of  automatism,  with- 
out due  appreciation  of  the  object  of  his  work.  When  the  object  is 
undorstmKl,  the  imbecile  believes  he  can  attain  it  immediately,  and, 
seeing  the  first  step  only,  is  prevented  by  failure  of  attention  from  properly 
completing  the  work  or  doing  it  at  all.  He  seems  to  forget  that  he  has 
begun,  and  as  a  conse(iuence,  unless  watched,  may  spoil  whatever  he  at- 
tempts. Other  imbeciles  refuse  to  work,  but  make  themselves  very  busy 
and  important  in  watching  and  supervising  the  occupations  of  others. 

55 


866  MENTAL  DISEASES, 

Sollier  calls  them  vagabonds.  They  wander  away  not  knowing  wher^ 
marching  straight  before  them,  wiUi  indifference  to  the  welfiure  of  the 
friends  or  relatives  they  desert ;  traveling  by  night  and  hiding  by  day  ; 
undisciplined,  indolent^  and  mischievous. 

This  attempt  to  separate  idiots  and  imbeciles  into  two  distinct  daases 
of  extrasocial  and  antisocial  is,  to  my  mind,  not  justifiable.  Sollier 
has  here  described  a  certain  class  of  imbeciles  only,  and  the  description 
is  very  true  to  nature,  but  it  is  only  a  group  which  does  not  merit  aa 
especial  classification.  As  r^ards  attention,  we  should  still  hold  to  the 
terms  idiocy,  imbecility,  and  feeble-mindedness,  as  representing  d^iees 
of  lack  of  attention,  from  complete  or  almost  complete  absence  to  mere 
diminution  of  the  &culty.  The  adult  imbecile,  in  the  middle  grade, 
would  have  the  varying  and  imperfect  attention  of  a  backward  child, 
and  his  ideas,  speech,  and  conduct  would  vary  with  his  temperament, 
with  his  docility  or  perversity ;  in  short,  with  the  innate  differences  of 
character  and  individuality,  which  may  be  as  manifest  in  imbeciles  as 
in  normal  children.  Imbeciles  may  and  do  become  vagabonds,  un- 
certain, mischievous,  indolent,  antisocial ;  but  they  may,  on  the  other 
hand,  be  good-natured,  trusty,  docile,  industrious.  Many  of  them,  too, 
may  sliow  special  aptitudes  in  certain  directions.  As  to  education,  the 
difficulties  are  that  in  some  it  is  hard  to  attract  the  attention,  and  in 
others  to  maintain  it 

Reflection. — ^The  internal  form  of  attention  (reflection  of  Ribot^, 
in  which  images  and  ideas  constitute  tlie  subject-matter,  is  quite  defi- 
cient in  the  lower  grades  of  idiocy,  but  is  present  in  imbecility  and 
feeble-mindcdness  in  varying  degrees.  It  is  never  perfectly  devdoped, 
as  in  normal  man. 

Preoocupation. — ^This  is  absent  in  profound  idiocy  and  feeble  in 
the  higher  grades.  A  small  proportion  of  imbeciles  are  capable  of 
preoccupation,  but  of  jin  indefinite  natun»,  and  sometimes  taking  on  the 
character  of  a  fixed  idea.  Often  their  inter(»st  is  not  aroused  so  much 
by  what  benefits  and  inteix^sts  mankind  in  jrenend  as  by  bad  actions, 
criminal  or  e^)istic  sentiments  that  attract  their  attention  and  arouse 
refliH'tion  and  preoccu|)ation  which  may  result  in  felony  or  crime. 
Many  are  too  selfish  to  cjire  for  the  troubles  of  others,  and  too  stupid 
to  have  preoccupations  purely  intellectual. 

Instincts. — The  instincts  in  i<liocy  are  generally  defwtive.  The 
defiH^t  may  he  imperfection  of  develojmient  or  an  actual  derangt»ment 
or  perversion.  The  instinct  of  hunger  is  present  in  almost  all  grades 
of  idiocy,  an<l  is  so  little  inhil)it(Hl  that  it  is  often  ])ushed  to  tlie  extent 
of  gluttony.  The  instinct  of  self-preservation  is  impairiHl  in  nearly 
all,  abs(»nt  in  pn)found  idiocy,  un^)vern(»(l  by  proper  judgment  in  the 
milder  forms.  In  some  there  is  no  sense  of  fear,  and  self-injury  is 
|>ossil)le.  In  others  there  is  a  comprehension  of  (lan^»r  and  an  avoid- 
ance of  it,  or  |Hxssil)ly  an  overweening  egoism  which  may  lead  to  a 
lK»lief  in  their  j)ower  to  overcome  it.  Suicide  (K*curs  in  imbeciles  and 
feel)l(vuiind<Hl,  sometimes  without  determinable  cjuise,  sometimes  as  a 
result  of  morbid  impulse. 

Slwp  is  g(MHl  among  all  classes  of  idiots,  while  in  the  lower  grades 
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it  may  be  both  profound  and  excessive.     Whether  they  dream  or  not 
depends  solely  upon  the  degree  of  mental  development. 

The  desire  and  need  of  voluntary  muscular  movement  varies  with 
the  scale  of  intelligence,  being  absent  in  the  profounder  degrees  of 
idiocy,  and  approximating  the  normal  the  higher  the  psychic  develop- 
ment. The  automatic  and  impulsive  movements  in  some  may  represent 
a  fulfilment  of  the  normal  need,  and  the  exti'eme  restlessness  of  others 
is  surely  a  pervei'sion  of  the  natural  desire. 

The  sexual  instinct  may  be  absent,  impaired,  exaggerated,  or  per- 
verted. It  is  seldom  normal.  Idiots  of  all  degrees  present  many  de- 
generative stigmata  as  regards  the  genital  orgjins,  more  numerous  in 
direct  proj)ortion  to  the  mental  impairment.  Among  these  anomalies 
are  :  cryptorchismus,  unilateral  or  bilateral  microrchidia,  spurious  her- 
maphroditism, insufficient  development  of  the  entire  genital  apparatus, 
hyiK)sj)adia8  or  epispadias ;  defect,  torsion,  or  great  volume  of  the 
prepuce ;  median  fissure  of  the  scrotum,  imperforate  meatus,  abnor- 
mally large  or  small  labia,  excessive  development  of  the  clitoris, 
hypertroj)liied  labia  minora,  pigmentation  of  the  labia  minora,  imper- 
forate vulva,  atresia  of  or  double  vagina,  and  uterus  bicornis, 
Pubertv  is  often  retarded,  but  occasionallv  is  earlv  ;  often  it  is  normal. 
Masturbation  is  exceedingly  common  among  all  classes  of  idiots  of  both 
sexes.  In  the  j)rofound  degrees  it  is  automatic  ;  in  the  higher  it  is 
purjK)sive.  Onanism  c)  deux  and  sodomy  are  frequently  discovered 
among  imbeciles  and  feeble-minded,  and  sexual  psychopathies  of  the 
most  shocking  nature  are  not  unconmionly  manifested  in  some  because 
of  the  combination  of  the  strong  sexual  instinct  and  absence  of  moral 
sensibility. 

The  instinct  of  imitation,  which  is  a  low  form  of  instinct,  and  strong 
in  children  and  many  lower  animals,  is  one  to  which  idiots  are  very 
suscej)tible.  It  is  usually  a  jmrely  instinctive  or  passive  imitation, 
seldom  an  intellectual  or  active  imitation.  Its  intensity  dejK»nds  much, 
liowever,  u|M)n  the  scale  of  intelligence  to  which  the  idiot  rises.  It  is 
very  apt  to  l)e  shown  in  the  form  which  is  concerned  with  monil  conta- 
gion ;  so  that  the  acts  and  language  of  the  vicious,  mischievous,  coarse, 
and  vulgar  are  most  willingly  imitated.  Simulation  is  very  common 
among  the  more  intelligent  classes  of  idiots. 

Special  Aptitudes. — In  the  so-called  idiots  savants  we  note  the  de- 
velopment of  special  aptitudes,  o(!casionally  remarkable,  more  often 
only  noteworthy  in  contnist  to  the  general  mental  vacuity.  These  apti- 
tudes are  usually  in  the  direction  of  music,  mathematics,  the  mechanical 
arts,  building,  wcKnl-carving,  drawing,  painting,  memory  for  facts  or 
dates,  ])laying  games,  and  of  a  low  oriler  of  wit  or  droller}'.  The  occa- 
sional prei'minence  of  some  particular  faculty,  where  all  other  traits  are 
def(^»tive,  would  almost  lead  one  to  believe  in  a  heterotopia  of  gray 
matter  in  some  s]K»cial  locality.  Music,  the  most  sensual  of  the  arts, 
seems  to  apix'id  espe(;ially  to  this  class  of  individuals.  Often  the 
rhvthm  of  it  si»ems  to  influence  the  rhythm  of  their  automatic  move- 
ments,  or  it  soothes  their  restU^ssness  or  stops  their  cries.  Sometimes 
unteachable  idiots  are  able  to  retain,  recall,  and  hum  a  moderately  diffi- 
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'•ffolt  tone,  while  higlier  gr.uk-s  may  leam  to  play  instrnments  l^  eir^ 
tfaongh  not  by  iiok'.  NVxt  lo  jtptitude  for  music,  that  for  mental  aritb- 
m^o  ia  o&ea  Burpriaing.  There  are  also  occasional  Inetanoes  of  dm 
other  talents  just  mentioned,  and  doubtless  the  court  fools  of  the  past^ 
with  their  miachievons  pmnks  and  quaint  remarks,  were  recruited  to  a 
great  extent  from  the  imbecile  class. 

Flay. — ^There  is  a  lack  in  all  classes  of  idiots,  and  in  direct  pro]>or- 
tion  to  die  d^ree  of  mental  defect,  of  that  "  superfluous  activity  which 
is  expended  in  the  form  of  play."  The  activity  and  attention  of  normal 
ehildren  are  mainly  developed  through  play.  This  avenue  of  education 
is,  unfortunately  to  a  considerable  degree,  closed  in  idioc)'.  The  lower 
grades,  if  they  manifest  a  tendency  to  play  at  all,  do  so  in  a  rudimentaiy 
and  solitary  way,  and  in  adoleaomwe  still  cling  to  the  simple  games  <» 
infancy.  With  others,  higher  in  the  scale  of  intelligence,  there  is  Btill 
defect  of  the  pUy  instinct,  and  a  proclivity  often  to  prefer  games  in 
which  noisiness,  destruotiveness,  and  other  evidence  of  father  bnital 
traits  are  paramount.  Sometimes  these  games  are  carried  on  good- 
naturedly  ;  at  others,  selfishness  irritability,  quarrelsomeness,  and  a 
more  or  less  ungovernable  nature  are  evinced. 

Olvillty  and  politenasB  may  be  tau^t  to  many,  but  naturally  with 
difficulty  to  the  lower  grades  and  to  such  individuals  of  the  higher  as 
are  hard  to  train  in  other  directions,  because  of  innate  vices  of  tempera- 
ment and  character. 

DeetrucitivssaBS,  a  propensity  even  in  normal  children  at  an  early 
t^,  is  an  especial  attribute  of  ^  classes  of  idiots.  In  those  of  low 
d^ree  it  is  automatic  and  possibly  a  rudimentary  form  of  superflnooB 
activi^  (pl^X);  but  in  some  individuals  of  the  superior  grades  there 
seems,  at  times,  to  be  a  vicious  satisfaction  in  inflicting  damage  or 
injury,  which  may  even  lead  to  the  manifestation  of  homicidal  proclivi- 
ties or  a  tendency  to  arson  (pyromania).  Self- mutilation  or  injury  may 
be  a  result  of  the  love  of  destruction  in  the  pmfounder  degrees  of  idiocy. 

Sentiments. — In  the  lowest  forms  of  idiocy  the  sentiments  and 
sensations  are  rudimentary,  or  may  be  alt<^ther  absent.  As  a  rule,  one 
may  discover  various  degrees  of  pleasure  or  jwiin,  affection,  pity,  fear, 
social  proclivities,  love  of  property,  regard  for  rights  and  duty,  obedi- 
ence, sliumc,  esthetic  feelings,  curiosity,  and  the  like. 

Pleanui-e  ami  pain  are  indefinite  or  absent  sensations  in  idiots,  felt 
to  a  greater  extent  by  imbeciles,  and  well  marked  in  the  feeble-minded, 
Joy,  sadness,  and  anger  are  usually  aroused  by  pliysical  sensations. 
The  self- mutt  I  at  ion  of  some  idiots  points  to  an  absence  of  the  pain 
sense,  and  i<liot  women  have  been  known  to  l>ear  children  without  ex- 
periencing the  i>ains  of  lalKir.  Idiota  often  cry  out  suddenly,  burst  out 
laughing,  or  throw  themselves  about,  which  is  probably  explicable  by 
variations  of  perception  in  the  somesthetic  sense.  Aforal  pain  or 
remorse,  usually  wanting,  is  sometimes  developed  to  a  slight  extent.  It 
is  not  often  that  these  defectives  weep,  and  if  they  cry,  it  is  but  for  some 
momentary  pain  or  deprivation.  They  live  in  the  present  only,  and  do 
not  concern  themselves  about  the  past  or  future.  In  the  higher  gmdes 
it  is  physical,  seldom  moral,  pdn  that  is  taken  note  of.     Pleasure  ia 
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as  little  experienced  as  pain  in  the  lower  degrees,  and  laughter  is  as 
infrequent  as  crying.  Pleasure  is  expressed  by  imbeciles  and  the 
feeble-minded  by  laughter,  clapping  the  hands,  or  cries,  though 
laughter,  even  with  these,  is  uncommon.  There  are,  however,  certain 
imbeciles  that  always  have  a  good-natured  smile,  and  laugh  readily  and 
excessively  over  nothing.  Frequently  the  laughter  is  a  true  automatic 
movement,  as  infantile  spontaneous  motor  expression. 

Affection  is  a  sentiment  not  uncommon  in  idiocy,  though  it  varies 
with  the  degree,  being  often  rudimentary,  vague,  indefinite,  and  proba- 
bly inspired  rather  by  the  ministration  to  his  wants  than  by  the  care- 
taker. It  is  found  that  nearly  all  forms,  except  the  lowest,  appreciate 
kindness  and  patience,  and  are  repulsed  and  made  unmanageable  by 
brusqueness  or  cruelty.  With  certain  imbeciles  and  feeble-minded, 
where  the  moral  sense  is  not  too  much  obtunded,  true  affection  for  indi- 
viduals is  manifested ;  but  when  the  moral  sense  is  deficient,  affection 
is  elementary  or  absolutely  wanting,  so  that  kindness  is  either  unappre- 
ciated or  at  once  forgotten. 

There  are  variations  of  the  same  nature  in  love  for  the  family  and  in 
friendship.  Absent  in  the  simplest  idiots,  it  may  be  shown  in  greater 
or  less  degree  in  the  higher  grades.  In  some  it  is  unstable,  changeable, 
and  influenced  much  by  the  selfishness  of  the  individual.  In  others, 
again,  there  is  a  perversion  of  family  love,  so  that  they  are  hateful  and 
disagreeable  to  their  parents  or  brethren.  It  is  much  the  same  with 
friendship.  Often  mild  types  of  idiocy  form  in  asylums  friendships  for 
one  another,  though  they  are  too  often  apt  to  be  associations  of  a  sexual 
nature  or  for  the  puriK)se  of  combining  together  for  mischievous  pur- 
poses. A  tnie  solidarity  of  interests  or  social  proclivity  is  seldom 
observed.  Maltreatment  of  animals  by  idiots  is  usually  due  to 
ignorance,  but  there  are  moral  imbeciles  who  perpetrate  cruelties  on 
animals  as  well  as  human  beings  from  j)ure  perversity  and  love  of  in- 
flicting pain.  The  ])assion  of  /ore,  when  it  exists,  which  is  extremely 
rare,  is  founded  altogether  upon  a  physiological  basis.  Jealousy  is 
sometimes,  though  infrequently,  observed. 

Pity  is  quite  unknown  in  all  degrees  of  idiocy.  Some  are  amused  or 
curious  and  some  alarmed  at  the  sufferings  of  others. 

Fear  is  a  common  sentiment  in  all  types  of  cases,  more  common  than 
in  normal  p(»rsons,  lx»eause  of  the  want  of  understanding.  Often  the 
simplest  occurrences  inspire  fear.  On  the  other  hand,  when  much 
excited,  there  are  types  that  exliibit  no  fear  at  all. 

Courage  is  wanting  in  all  classes  of  idiocy.  Anger  is  apt  to  manifest 
itself  in  all  degrees  and  in  every  age.  It  is  apt  to  be  both  causeless 
and  paroxysmal,  and  to  lead  to  the  infliction  of  injuries  upon  the  indi- 
vidual himself,  ujx)n  inanimate  things,  or  U|)on  persons  in  the  vicinity. 
The  ungovernable  rage  is  usually  increased  by  efforts  to  restrain  the 
patient. 

Acquisitiveness  is  shown  in  imbeciles  and  the  feeble-minded  by  a 
propensity  for  the  collection  of  all  sorts  of  useless  objects  and  trifles, 
much  the  same  as  in  cases  of  chronic  mania.  There  is  oft«n  a  marked 
tendency  to  steal,  sometimes  deliberately,  and  at  other  times  without 
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motive,  merely  to  gratify  the  desire  of  possession.  The  lower  orders 
appropriate  everything  coming  in  their  way,  having  no  regard  for  the 
property  of  others.  Many  can  be  taught  acquisition  as  a  reward  for 
labor,  and,  on  the  other  hand,  there  are  some  who  can  be  made  to  woric 
only  through  fear,  having,  as  they  do,  an  innate  antipathy  to  occupation 
of  any  kind. 

With  respect  to  rights  and  dtdy^  the  perceptions  of  the  idiot  vary  with 
the  d^ree  of  mental  and  moral  defect  In  some  even  inferior  idiots 
these  perceptions  may  be  present,  while  with  some  the  rights  of  others 
are  never  respected,  though  to  their  own  they  may  cling  tenaciously, 
and  the  feeling  of  duty  may  never  be  instilled  into  them,  because  of 
more  or  less  moral  perversion. 

Obedience  and  reaped  for  auOwrOy  vary,  too,  with  the  amount  of  intd- 
Ugenoe  and  the  d^ree  of  moral  impairment  Quite  simple  idiots  may 
quickly  respond  to  the  word  of  conmiand.  On  the  other  hand,  some  of 
tike  most  intelligent  may  perversely  resist  all  attempts  at  discipline. 
Compensation  and  punishment  affect  them  variously.  Reward  in  object- 
ive shape  or  in  the  form  of  praise  is  seldom  appreciated  by  inferior 
grades,  and  often  unduly  by  the  higher.  Punishment,  objective  or  in 
the  form  of  blame,  is  useless  for  the  simpler  d^rees  of  idiocy,  where 
acts  are  unintentional,  and  in  some  of  the  more  intelligent  excites  antip- 
athy, an  unreasonable  sense  of  injustice,  and  often  causes  them  to  harbor 
a  vengeful  feeling. 

A  true  rdiffioua  sentiment  is  quite  unknown  in  any  form  of  idiocy. 
This  is  true  also  of  the  feeling  of  shame.  The  only  esthetic  sentiment 
found  in  these  defectives  is  the  love  of  music  or  rhythm,  which  is  quite 
general  among  all  classes,  though  not  perhaps  so  noteworthy  as  it  has 
sometimes  been  stated  to  be.  Occasionally  we  meet  with  cases  having 
unusual  musical  aptitude.  It  is  rather  a  rhythmic  noise  which  appeals 
to  most  of  them,  such  as  beating  of  a  drum,  hammering,  the  grinding  of 
an  organ  (even  if  out  of  tune  and  disconlant).  They  have  no  sense  of 
beauty,  but  thin^  bizarre,  grotesque,  glittering,  and  colossal  attract 
their  attention.  Cariosity  and  astoimhnieiii  are  aroused  more  readily 
through  the  sense  of  sight  than  that  of  hearing,  and  are  often  more  easily 
roused  in  some  of  the  lower  gmdes  than  in  the  higher  tyj>es  of  idiocy. 

All  classes  evince  a  marki^d  vrvdnlifif,  and  often  it  is  difficult  or 
impossible  to  eradicate  an  idea  cmce  established.  Fairy  stories  are 
especially  pleasing  to  many  of  them,  just  as  they  are  to  chiMren. 

Venmfii  is  a  virtue  which  is  uncommon  among  idiots.  Many  iml)e- 
ciles  are  particularly  apt  to  be  untruthful  and  dweitful  with  reganl  to 
their  faults,  doings,  physical  cimdition,  things  found  in  their  posseasion, 
and  the  like.  Naturally,  the  simple  idiot,  owing  to  his  f(»ebleness  of 
invention,  if  given  to  lying,  limits  his  untruths  to  the  simplest  matters, 
such  JUS  denials  of  accusations  brought  against  him,  etc. 

Physiofirnomy  and  Expression  and  Character. — Idiots  all  show 
deficiency  in  their  general  aj)jx>arance.  There  is  always  something 
ungracious,  uncouth,  ugly  in  their  figures,  faces,  attitud(»s,  or  move- 
ments. Very  commcm  among  them  are  misshapen  or  asymmetrical 
heads,  dwarfishni'ss,  lack   of  proportion   of  the  limbs,  stooping   and 
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slovenly  postures,  deformities  of  the  hands  or  feet,  and  awkward  and 
wobbling  gait.  The  expression  of  the  face  varies  from  complete  apathy 
and  absence  of  intelligence  to  a  considerable  play  of  features  of  a  low 
order,  such  as  constant  laughing,  making  faces,  leering,  or  scowling. 
Besides  the  absence  of  those  facial  traits  which  are  made  on  the  face  by 
the  mind,  the  ugliness  is  generally  added  to  by  asymmetry,  disproportion 
or  deformity  of  tlie  features.  The  eyes  may  be  too  close  together  or 
too  far  apart,  or  deformed  by  disease  of  the  iris,  cornea,  or  lids,  or 
by  squint.  Tlie  nose  deviates  or  is  malformed,  the  ears  are  unshapely 
and  unequal,  the  mouth  half  open,  the  teeth  diseased  and  neglected  ;  the 
chin  deviated,  prominent,  or  retreating ;  the  forehead  low  and  bulging  or 
inclined.  Microcephalus,  hydrocephalus,  and  cretinism  give  their  own 
ugly  individuality  too  well  known  to  need  description  here.  Where  a 
head  is  shapely  and  a  face  has  any  vestige  of  pleasing  lines,  it  is  gener- 
ally fair  to  infer  that  the  mental  state  is  due  to  deprivation  of  one  or 
more  senses,  or  to  the  insanity  of  childhood. 

As  to  charadet',  this,  too,  varies  with  the  amount  of  mental  defect, 
and  is  difficult  to  analyze.  In  profound  idiots  there  are  often  sudden 
accesses  of  excitement  without  apparent  cause.  In  higher  types  the 
basis  of  character  is  inconstancy,  weakness  of  will,  and  blunting  of 
the  sensibilities,  their  humor  dej)ending  largely  upon  their  environment, 
showing  an  appreciation  of  kindness  and  resentment  of  ill-usage. 
Some  are  clever  and  good-natured  and  funny,  often  making  sharp  re- 
marks or  doing  amusing  things,  and  at  one  time  such  cases  were  in 
great  demand  as  court  or  family  fools.  History  shows  there  were  two 
kinds  of  fools  made  use  of  bv  royal  and  noble  families — ^the  true  or 
natural  fools  (idiots  or  imbeciles),  who  were  the  first  to  create  the  pro- 
fession, and  their  crafty  imitators,  the  artificial  fools,  who  made  of  it  a 
profitable  calling. 

I  should  differ  entirely  from  Sollior  in  his  somewhat  extraordinary 
distinction  of  imbeciles  from  idiots.  He  really  selects  one  type  of 
inil)ecile,  while  we  know  that  there  are  nuuiy,  and  erects  this  single 
type  into  a  great  class  which  he  everj'where  distinguishes  in  his  book 
as  the  iml)ecile.  To  him  the  imbecile  is  egotistical,  boastful,  vicious, 
careless,  dangerous,  a  glutton,  a  vagabond,  a  mischief-maker,  a  sexual 
pervert,  unstable,  lazy,  abusive,  obscene,  forgetful  of  kindness,  venge- 
ful, shameless,  and  altogether  antisocial. 

Languaere. — The  primitive  ])hysical  basis  of  language  in  the  nor- 
mal human  infant  is  the  auditory  tract  and  the  wonl-hearing  center. 
It  is  essentially  receptive.  Then  develops  the  wonl-comprehending 
center.  After  this  the  motor  speech  center  is  develojxxl  and  associated 
with  the  primitive*  physical  basis,  thus  establishing  the  emissive  faculty. 
This  rudimentary'  linguistic  ap])aratus  is  variously  defective  in  idiots. 
A  defect  in  the  emissive  jvower  is  not  so  serious,  as  regards  intelligence, 
as  one  in  the  receptive  ;  for  idiots  of  considerable  intelligence  may  not 
be  able  to  talk  at  all,  while  others  very  inferior  may  sjK^ak  with  readi- 
ness. Any  part  of  this  original  physiwil  basis  of  language  may  be 
affectiMl,  and  the  result  to  the  defective  individual  will  dei)end  much 
upon  what  function  is  lost     The  auditory  apparatus  may  be  imperfect. 
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The  word-hearing  center  maj  not  act.  The  word-comprehending  cen* 
ter  may  be  undeveloped.  In.  snch  instances  the  intellect  will  suffer 
severely.  Unlike  the  normal  childy  which  comprehends  many  tibings 
said  to  it  as  early  as  nine  months  of  age,  in  cases  of  this  kind  compre- 
hension will  develop  very  late,  or  perhaps  never ;  yet  occasionally  wiili 
the  development  of  the  emissive  power  (without  the  word-comprdiend-* 
ing  center)  words  may  be  heard,  learned,  and  repeated,  constituting  an 
echolalia — speech  without  idea.  Supposing  the  emissive  apparatus  atone 
to  suffer,  we  have  hearing  and  comprehension  and  the  developm^it  of 
the  mind,  yet  without  the  power  of  speech. 

Like  an  animal,  the  idiot  may  be  intelligent,  but  speediless.  The 
development  of  language  and  intelligence  is  not  parallel.  Sollier  dis- 
tinguishes two  kinds  of  mutism  in  idiots — a  motor  and  a  sensory  aphasia. 
In  the  first  he  can  not  talk,  though  he  understands ;  in  tbe  second, 
nothing  which  is  said  is  understood.  Language  is  very  late  in  develop- 
ment in  idiots.  The  crowing  of  the  normal  ii^ant  is  not  often  observed^ 
but  meaningless  and  monotonous  cries  take  ite  phice.  The  laryngeal 
sounds  are  earliest  and  best  enunciated,  the  lingual  and  labial  latest  and 
lei^  distinctly.  Wildermuth  classifies  the  dysarthrias  and  lalopathies 
<|f  idiots  into  two  groups  : 

1.  Where  the  disturbance  of  speech  is  the  direct  expression  of  the 
intellectual  density.  They  lack  ideas,  and  consequently  have  not  the 
words  for  the  expression  of  them.  In  the  lowest  d^ree,  the  idiot  is  a 
v^etative  automaton ;  in  a  less  profound  degree,  he  is  like  a  child  of 
two  or  three  years,  with  imperfections  of  grammar  and  syntax. 

2.  When  the  disturbance  of  speech  is  a  complication  of  idiocy,  and 
is  mechanical  rather  than  intellectual,  Wildermuth  has  rarely  found 
stumbling  speech  in  the  idiot,  and  never  stammering.  These  defecte 
are  sometimes  found  in  imbeciles,  who,  moreover,  talk  a  great  deal  and 
without  definite  object ;  who  have  onomatomania,  and  who  are  subject 
to  transitory  attacks  of  excessive  and  maniacal  loquacity. 

Considerable  loquacity  is  occasionally  observed  in  cases  of  acquired 

idiocy. 

Next  to  hearing,  the  visual  tract  and  the  word-seeing  and  compre- 
hending centers  form  a  great  receptive  avenue  for  language  and  ideas. 
Reading  will  be  imiK)ssible  to  such  idiots  as  have  defect  of  the  visual 
apparatus  or  these  centers,  and  the  degree  of  acquisition  of  this  power 
will  dei>end  upon  the  degree  of  defect.  There  are  idiots  who  learn 
merely  the  letters,  others  who  acquire  monosyllables,  and  still  others 
who  can  be  taught  to  read  laboriously.  Sometimes  such  reading  is 
purely  automatic,  without  actual  comprehension.  The  higher  the  grade 
of  idiocy,  imbecility,  or  feeble-mindedness,  the  greater  the  develop- 
ment of  this  faculty,  though  few  of  either  class  ever  attain  to  perfectly 
correct  reading. 

The  writing  center  and  its  association  tracts  are  the  latest  portions  of 
the  linguistic  cerebral  basis  to  be  established  in  normal  cases,  and  in 
the  idiot  are  apt  to  be  the  least  well-constituted.  In  addition  to  its  in- 
tellectual side,  there  is  a  complicated  muscular  coordination  required  in 
writing  which  also  renders  it  more  difficult  for  defectives  of  this  kind. 
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They  may  be  taught  to  reproduce  letters,  but  the  characters  are  mean- 
ingless to  them.  A  few  write  quite  legibly,  though  seldom  or  never 
well.  As  Sollier  says,  their  writing  is  in  reality  drawing,  and  they 
like  to  copy  printed  letters,  curved  lines,  and  so  on.  There  is  a  certain 
tendency  to  write  with  the  left  hand  and  to  write  from  right  to  left. 

In  drawing,  such  as  learn  at  all  copy  slowly  and  uncertainly,  with- 
out perspective,  and  never  draw  without  a  copy  or  model  ;  or  they  do 
the  work  impatiently,  and,  if  given  free  rein,  indulge  in  curious  and 
fantastic  scrawls,  such  as  are  figured  in  the  works  of  Sollier,  Bourne- 
ville,  and  others. 

Intellierenoe. — Since  intelligence  depends  upon  the  acquisition,  con- 
servation, association,  and  production  of  ideas,  and  these  upon  the  con- 
dition of  the  sensory  organs  and  centers  and  language  centers,  it  is 
mainly  in  intelligence  that  the  idiot  deviates  from  normal  man.  The 
deviation  varies  much  in  degree,  from  almost  total  absence  to  a  condi- 
tion nearly  approaching  the  normal.  The  idiot  has  fewer  ideas  than 
the  imbecile,  and  the  imbecile  fewer  than  the  feeble-minded.  All 
classes  acquire  ideas  primarily  in  the  same  way  as  the  normal  infant — 
through  the  senses ;  but  while  the  normal  child  later  on  acquires  ideas 
chiefly  by  means  of  language  and  imitation,  the  defective  continues  to 
make  use  mainly  of  the  senses  for  this  puq>ose,  owing  to  the  faulty 
development  of  the  language  centers.  Preyer  shows  that  questions 
and  names  are  understood  before  the  normal  child  can  speak  (nine 
months),  while  idiots,  many  years  of  age,  may  have  an  intelligent  idea 
of  the  use  of  things,  yet  not  know  their  names  when  heard,  and  be 
unable  to  speak  them. 

As  regards  concrete  ideas,  such  as  the  different  qualities  of  matter, 
it  is  noticeable  that  the  idiot  aj)preciates  colors  (particularly  red),  rec- 
ognizes surfaces,  avoids  obstacles,  and  notices  the  difference  between 
round  and  scjuare,  while  distances  and  space  are  not  comprehended.  As 
Sollier  correctly  says,  imitation,  which  is  a  source  of  ideas  for  infants, 
does  not  develop  the  intelligence  of  the  idiot ;  for  to  him  it  does  not 
furnish  an  ideji,  but  creates  a  mechanism.  In  the  superior  grades  of 
idiocy  imitation  creates  an  idea  which  is  assimilated  by  the  intelligence ; 
but  as  the  intelligence  can  not  retain  it,  the  result  is  the  same  as  though 
it  had  not  been  assimilattnl.  Still,  it  is  not  just  to  infer,  from  lack  of 
intellectual  expression,  that  there  is  complete  intellectual  inactivity. 
That  ideas  may  exist  in  a  brain  apparently  inactive  is  shown  by  the 
phenomenon  of  intellectual  manifestation  induced  in  idiots  by  severe 
pain,  disease,  etc.  In  other  words,  the  intellectual  receptivity  of  idiots 
may  be  greater  than  supposed,  until  some  irritation  occurs  strong 
enough  to  show  that  the  precetling  stimuli  have  left  their  effects  on  the 
brain  centers.  Thus,  Griesinger  reports  the  case  of  an  idiot  who  could 
only  s])eak  a  few  words  until  he  contracted  hydrophobia,  when  he  began 
to  tiilk  of  events  which  had  taken  place  several  years  before. 

As  regsirds  the  conservation  of  ideas j  we  must  remember,  says  Sollier, 
that  memory  is  hennlitary,  organic,  or  acquired.  Hereditary  memory 
is  extremely  complex  and  difficult  of  explanation,  but  it  apparently 
occurs  in  idiots.     Organic  memory,  or  unconscious  memory, — viz.,  of 
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associated  movements,  such  as  walking, — although  sometimes  completely 
absent  in  idiots,  owing  to  defective  nerve  centers  and  lack  of  attentioi^ 
is,  nevertheless,  better  developed  than  either  of  the  two  other  varieties. 
For  acquired  memory,  attention  is  still  more  a  sine  qua  nonj  and  cons^ 
quently  this  is  the  least  developed  form  of  memory  in  idiots.  Memory 
in  an  idiot  develops  slowly ;  at  first  its  existence  is  shown  only  by  th^ 
stimulus  of  some  violent  excitement  This  indicates  that  memory  exists 
in  so  far  as  the  conservation  of  the  image  is  concerned,  but  not  enough  for 
its  reproduction  under  ordinary  circumstances.  In  a  higher  d^ree  of 
the  development  of  memory,  the  idiot  can  recall  the  memory  picture  by 
seeing  again  the  original  object  (memory  for  food,  memory  for  places). 
Local  memory,  which  does  not  act  by  satisfaction  of  a  natural  need,  is 
only  found  in  educable  idiots  (remembers  his  own  bed,  etc).  This 
memory  is  fixed  by  repetition  of  the  sensation,  and  has  not  an  emotional 
basis.  These  varieties  of  memory  are  simple,  and  do  not  necessitate 
language.  As  soon  as  language  exists,  a  much  wider  field  opens  for  the 
memory. 

In  simple  idiots  there  is  no  association  of  ideas.  The  primitive 
forms  of  association,  such  as  fear  and  the  hope  of  reward,  awaken  no 
associated  ideas  in  them,  and  even  in  the  superior  types  of  idiocy  there 
is  no  great  development  of  this  form  of  memory. 

It  is  a  curious  and  inexplicable  phenomenon  that  in  certain  cases  of 
idiocy  there  may  exist  particular,  specialized  memories,  such  as  for 
musical  airs,  dates,  and  numbers,  although  memory,  in  its  usual  and 
general  sense,  may  be  deficient  Indeed,  as  a  rule,  the  memory  is  feeble 
in  all  classes  of  idiocy,  and  even  in  cases  where  the  memory  is  fiurly 
well  constituted  it  is  ordinarily  meclianical,  useless  to  the  possessor, 
automatic 

Naturally,  as  abstract  ideas  result  from  reason,  comparison,  and 
judgment,  such  ideas  are  absent  in  the  lowest  onler  of  idiocy.  Pro- 
found idiots  liave  no  idea  of  diflTerences  of  jwrs^ons  or  things.  Higher 
idiots  may  be  able  to  appreciate  superficial  resemblances  and  differences, 
esiKJcially  of  color  and  form,  but  tlie  discernment  is  so  faulty  that 
incorrect  inferences  frequently  result. 

Superior  idiots  appreciate  resenil)lances  more  readily  than  differences. 
Simple  generalizations  may  be  possible,  however,  to  all  classes.  In  the 
lower  tyix?s  such  generalizations  (wcur  only  after  long  instniction,  and, 
once  this  power  Ls  acquired,  they  may  be  fairly  correct,  but  in  many  of 
the  higher  they  are  hasty  and  often  faulty.  In  educable  idiots,  even 
those  who  can  not  talk,  there  is  an  a])prtKMation  of  number,  and  they 
may  be  taught  to  count.  Addition  is  more  easily  learned  than  subtrac- 
tion, and  multiplication  can  only  be  learneil  by  those  with  fairly 
develoj)ed  memories.  Division  can  rarely  be  taujjht  them,  and  neither 
idiots  nor  imlKiMles  can  understand  problems.  The  sujwrior  orders  of 
idiocy  can  count  automatically,  but  ran'ly  are  able  to  do  so  with  proper 
understanding.  They  can  say  two  and  two  make  four,  four  and  four 
make  eight ;  but  ask  them  how  many  are  four  and  three  and  they  are 
at  sea.  To  count  beyond  ten,  the  number  of  the  fingers,  is  rarely 
learned.     But  there  are  phenomenal  instances  where  the  mathematical 
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faculty  is  remarkably  developed,  as  in  the  causes  of  the  so-called 
"calculating  boys,"  some  of  whom,  it  is  true,  are  normal  in  other 
respects,  but  many  of  whom  are  mentally  defective,  belonging  to  the 
category  of  idiots  or  imbeciles. 

The  idea  of  thney  past  and  future,  has  seldom  a  place  in  the  brain 
of  the  idiot. 

Ideas  in  the  idiot  are  too  feeble  to  be  fixed  ideas,  and  while  the 
higher  types  are  sometimes  subject  to  morbid  impulses,  there  is  not  a 
true  fixed  idea,  with  consciousness  and  pain.  With  them  such  ideas 
should  rather  be  called  tenacious  ideas. 

The  association  of  ideas  occurs  by  resemblance,  contrast,  and  con- 
tiguity. In  the  profound  idiots,  with  few  ideas,  there  may  be  an  asso- 
ciation of  them  in  a  very  simple  way — viz.,  the  sight  of  food  is  asso- 
ciated with  the  sensation  of  satisfied  hunger,  and  so  awakens  the  idea 
of  eating.  It  is  an  association  of  sensations  rather  than  of  ideas.  The 
association  of  ideas  should  arouse  the  critical  faculty.  The  judgment 
and  reason  in  idiots  are  very  faulty.  They  are  founded  on  an  associa- 
tion of  few  ideas,  lack  precision  and  firmness,  and  find  their  expressions 
in  ambiguous  language.  A  judgment  is  not  always  the  result  of  reason- 
ing. For  reasoning,  there  must  be  some  obstacle  to  an  immediate  con- 
clusion. Justice,  promptitude,  and  firmness,  which  are  qualities  of 
judgment  depending  on  the  attention,  are  lacking  in  the  judgments  of 
idiots.  The  idiots  judge  very  falsely  on  account  of  lack  of  attention 
and  of  an  association  of  the  simplest  ideas.  All  their  sense  illusions 
give  rise  to  false  judgments.  Firmness  is  lacking  in  their  judgments, 
as  they  have  so  little  interest  in  what  they  decide  upon. 

Many  imbeciles  and  feeble-minded,  however,  maintain  their  judg- 
ments with  tenacity.  They  often  have  a  very  high  opinion  of  their 
own  intellectual  faculties.  This  presumption  leads  them  often  to  ex- 
treme blunders.  If  one  of  their  judgments  is  admitted  to  be  just,  they 
become  very  proud  of  it,  and  immediately  set  to  work  to  form  others, 
which  are  generally  absurd.  Doubt  which  suspends  action  is  rarely 
seen  in  any  form  of  idiocy.  The  first  impression  capable  of  forming 
for  them  a  judgment  is  followed  immediately  by  the  act,  like  a  true 
reflex.  Syllogistic  reasoning  does  not  occur  either  in  idiots  or  imbe- 
ciles. Errors  of  the  senses  proceed  from  the  j)ereeptive  apparatus 
rather  than  from  the  sensory  apparatus.  Since  in  idiots  and  imbeciles 
sense  perceptions  are  retained  in  brain  centers  either  undeveloj)ed  or 
diseased,  and  the  memory  pictures  are  consequently  either  confused  or 
false,  the  association  of  these  pictures  is  consequently  faulty.  In 
idiots,  as  the  images  are  weak,  the  perceptive  reasoning  is  also  weak  or 
wanting.  In  the  iml)ecile,  where  the  images  are  more  numerous,  the 
association  may  be  falsified  by  a  badly  acting  perceptive  center.  In 
him  the  association  occurs  so  often  by  contiguity,  and  consequently  the 
<leduction  is  ver}'  liable  to  be  erroneous,  as  contiguous  ideas  are  not 
necessarily  related  ;  hence,  incongruous  obser\'ations  and  unexpected 
actions. 

Sollier  emphasizes  the  difference  between  idiots  and  imbeciles,  which 
may    be  seen   in   the  delirium   sometimes   occurring   in   these   cases. 
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Ezoepdonal  in  the  idiot,  when  it  occurs  it  is  always  in  the  impnlfflve 
form,  unprovoked  and  without  motive.  It  is  a  delirium  of  acts.  In 
imbeciles  there  are  attacks  of  maniacal  excitement^  with  impulsion  to 
killy  to  set  on  fire,  or  to  break. 

With  respect  to  the  prodvMon  of  ideasj  there  is  little  or  none  in  the 
inferior  types  of  idiocy,  and  in  the  higher  grades  the  ima^nation  is 
mchoate,  of  no  utility,  and  often  directed  to  things  that  are  eviL 

Will,  Personality,  and  Besponsibility. — ^The  elder  S^uin  looked 
npon  defect  of  will  as  the  basis  of  idiocy,  but  the  will  is  rather  a  diffuse 
than  a  local  function  of  the  brain.  It  has  no  definite  seat  in  the 
encephalon,  lesion  of  which  would  impair  or  destroy  it.  As  SoUier 
says,  will  in  its  simplest  form  is  manifested  by  actions  accomplished  for 
the  satisfaction  of  natural  needs,  appetites,  and  desires.  Accordingly, 
the  individual  must  have  a  consciousness  of  those  needs.  Such  a  con* 
soiousness  may  be  very  mueh  blunted  in  profound  idiots,  and  conse-.. 
quently  the  will  will  be  almost  entirely  lacking.  Such  an  idiot  is  a 
spinal  being,  and  his  movements  may  be  compared  to  the  reflex  phe* 
nomena  seen  in  decapitated  fix^.  In  higher  idiots,  the  will  is  mani- 
fosted  by  more  complex  movements,  which  are,  however,  capable  of 
becoming  secondarily  antomatio.  Voluntary  control  of  the  sphinotmns 
occurs  only  in  idiots  who  learn  to  walk,  and  not  until  they  have  learned. 
Volitions  do  not  exist  in  the  lowest  order  of  idiots.  The  most  natoral 
desires  and  the  most  primitive  instincts  are  absent  The  first  to  appear 
is  desire  for  food,  but  it  may  manifest  itself  simply  by  a  stietchi^ 
out  of  the  hand  or  a  cry.  In  idiots  in  whom  the  will  is  more  developed 
and  also  in  imbeciles,  it  finds  its  expression  more  easily  in  actions  than 
in  inhibitions. 

Sdf-^eapedf  very  little  developed  in  the  idiot,  plays  a  very  important 
r6le  in  the  psychology  of  the  imbecile,  and  by  catering  to  it  he  can 
often  be  made  to  do  things  which  would  otherwise  be  impossible  to 
obtain. 

Intdlecimil  movements^  or  acts  accomplished  under  the  influence  of 
judgment  or  reason,  are  infrequent  in  the  idiot,  and  not  common  in  the 
higher  grades.  Many  idiots  are  incapable  of  choice.  When  the  power 
of  choice  is  present,  it  is  often  exercised  with  difficulty.  He  does  not 
quickly  understand  that  of  two  things  he  must  take  one  and  leave 
the  other — ^he  wants  to  take  them  both.  It  is  the  same  with  ideas. 
Between  two  desirable  objects,  the  superior  type  does  not  hesitate,  but 
takes  without  reflection  the  one  he  sees  first,  which  he  may  wish  to 
exchange  when  he  sees  the  second. 

In  idiots,  whose  will  and  motor  volitions  are  so  feeble,  suggestion 
produces  little  or  no  results.  It  is  the  contrary  in  many  imbeciles, 
except  in  those  whose  voluntary  impulsiveness  is  too  great.  Ordinarily 
the  higher  grades  are  very  susceptible  to  suggestion,  as  is  seen  by  the 
facility  with  which  mischief  is  done  by  a  band  of  imbeciles  which  has 
been  led  on  by  one  of  their  number.  If  suggestion  is  possible  in 
imbeciles,  it  shows  that  the  ideas  which  they  already  possess  are  very 
unstable,  and  are  easily  replaced  by  new  ones.  It  has  a  great  analogy 
with  the  suggestibility  of  ihe  hysterical. 
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Consciousness  and  Personality. — As  consciousness  is  but  a  phe- 
nomenon added  to  psychic  processes,  and  not  producing  them,  and  as 
the  personality  is  the  coordination  of  psychic  acts,  it  is  necessary  to 
form  by  deduction  our  conclusions  as  to  these  two  attributes  in  the 
class  of  people  wp  are  studying.  In  absolute  idiots  it  is  not  probable 
that  any  act  is  accompanied  by  consciousness.  In  higher  idiots,  in 
whom  life  is  but  little  more  than  a  succession  of  disconnected  moments, 
it  is  not  possible  to  say  whether  they  have  consciousness  or  not ;  but  the 
personality,  if  present,  must  be  very  rudimentary,  since  an  essential 
of  its  existence  is  a  proper  appreciation  of  the  continuity  of  events. 

For  an  individual  to  have  consciousness  of  a  psychic  act,  it  is 
necessary  that  the  exciting  stimulus  have  a  certain  duration  and  inten- 
sity. Such  factors  in  the  stimuli  are  generally  wanting  in  idiots ;  and 
so  it  is  probable  that  most  of  their  psychic  phenomena  occur  without 
consciousness ;  and  if  there  is  consciousness,  it  must  be  very  feeble. 
The  distinction  between  the  ego  and  the  non-ego  is  not  made  by  abso- 
lute idiots,  and  is  but  feebly  present  in  the  higher  idiots. 

In  many  imbeciles  consciousness  may  be  wanting  or  feeble,  but  in 
some  it  is  clearly  present,  together  with  a  perfect  idea  of  their  per- 
sonality. Further,  sometimes  in  delirium  they  have  ideas  of  grandeur, 
showing  an  exaggerated  conception  of  personality. 

Responsibility. — All  lower  types  of  idiots  are  unable  to  manage 
their  own  affairs  or  to  enjoy  their  civil  or  jwlitical  rights,  but  those  of  a 
higher  degree,  who  are  at  liberty,  may  have  these  rights. 

Psychological  Evolution. — In  every  degree  of  idiocy  there  comes 
a  time,  as  Sollier  well  says,  when  the  education  stops  and  further  mental 
progress  ceases,  and  when  the  only  hope  is  to  retain  the  results  which 
have  been  gained.  This  acme  of  development  varies  for  the  different 
psychic  functions,  so  that  one  faculty  may  still  improve,  while  another 
has  already  reached  its  cessation  point.  The  senses  continue  to  develop 
for  the  longest  time,  then  the  sentiments,  and  the  intelligence  the 
shortest.  This  is  tnie  of  all  classes,  though  the  jwriods  are  longer  in 
the  higher  grades,  where  all  of  the  faculties  are  more  equally  and  pro- 
lK)rtionally  developed.  Thus,  in  inferior  types  intellectual  progress 
may  cease  at  the  age  of  six  or  seven,  and  the  sentiments  and  senses  con- 
tinue their  development  to  eighteen  or  twenty,  while  in  superior  grades 
the  improvement  of  senses,  sentiments,  and  intellect  may  cease  about 
the  same  time — viz.,  at  puberty. 

Sometimes  the  faculties  remain  stationary',  at  others  they  retrograde 
when  the  limit  of  development  is  reached.  Retrogression  follows  the 
same  law  as  dementia — namely,  progressive  enfeeblement  of  will,  intel- 
ligence, sentiments,  and  sensations,  in  the  order  named.  When  retro- 
gression begins  in  the  simpler  forms  it  is  very  rapid,  but  in  the  higher 
types  goes  more  slowly  and  more  irregularly.  Purely  intellectual  gifts 
which  they  have  accjuired  (reading  and  writing)  disappear  very  rapidly. 
In  the  intellectual  downfall  of  the  superior  types  one  sees  from  time  to 
time  flashes  of  int(»lligence,  like  reflections  from  their  weakening  minds, 
but  such  are  not  observed  in  the  lower  forms. 

General  Pathological  Anatomy. — There  has  been  accumulated  in 
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literature  6f  late  years  a  great  deal  of  valuable  matter  relating  to  the 
pathology  and  morbid  anatomy  of  idiocy^  so  that  much  new  light  has 
been  shed  upon  a  somewhat  obscure  subject.  The  investigations  of 
Sachs  and  myself^  into  the  causation  of  the  cerebral  paralyses  of  <dtil- 
dren,  which  are  so  frequently  associated  with  the  various  d^;rees  of 
mental  impairment,  from  feeble-mindedness  to  profound  idiocy,  and  in 
which  we  found  meningeal  hemorrhage  to  be  so  commonly  the  primary 
lesion,  might  well  give  rise  to  tiie  belief  that  in  a  majority  of  cases  of 
idiocy  wi&out  paralysis  and  in  idiocy  associated  with  epilepsy  we  are 
oonfronted  with  the  same  initial  lesion.  The  site  of  tlie  meningeal 
hemorrhage  is  the  determining  factor  in  the  establishment  of  the  symp- 
toms. If  the  Rolandic  area  be  mainly  implicated,  either  on  one  or  on 
botiii  sides,  we  have  a  hemipl^ia  or  diplegia  as  the  result,  and  these 
paralyses  may  be  severe  or  light  according  to  extent  of  the  hemorrfai^ 
and  may  be  associated  with  idiocy  or  epilepsy,  depending  also  upon  uie 
extent  of  the  lesion  and  upon  the  amount  of  irritation.  Again,  I  have 
seen  a  case  in  which  there  was  left  hemianopia,  epilepsy,  and  very  slight 
mental  impairment,  pointing  to  a  meningeal  hemorrhage  over  the  right 
occipital  lobe.  Probably,  too,  some  of  the  cases  of  arrested  devel* 
opment  of  the  speech,  with  or  without  enfeebled  mind,  are  due  to 
the  same  cause.  It  may  be  assumed  also  that  meningeal  hemorriu^ 
often  occurs  as  the  initial  lesion  in  what  appears  to  be  idiopathic  epi- 
lepsy. The  symptom  or  syndrome  produced  then  will  depend  upon 
the  location  and  extent  of  the  initial  lesion.  Asphyxia  at  birth  and 
oonvulsions  shortly  aftier  birth  are  in  themselves  significant  of  menin- 
geal hemorrhage,  and  in  our  study  of  etiology  we  observe  the  great 
frequency  of  these  symptoms  in  the  history  of  idiocy.  At  our  autop* 
sies,  which  are  nearly  always  made  years  after  the  initial  lesion,  we 
find  only  terminal  pathological  states,  such  as  atrophy,  general  sclerosis, 
and  cysts,  and,  unfortunately,  these  conditions  are  not  pathognomonic  of 
antecedent  hemorrhage,  for  they  also  are  the  terminal  states  for  em- 
bolism, thrombosis,  cerebral  hemorrhage,  meningitis,  and  meningo- 
encephalitis. Wliat  other  evidence  have  we  that  proves  the  enormous 
preponderance  of  meningeal  hemorrhage  in  the  etiolog}'  of  the  terminal 
pathological  conditions?  It  is  in  the  testimony  of  the  investigators  of 
the  causes  of  still-birth.  For  instance,  Litzmann^  examined  161  still- 
born children,  finding  in  them  35  cases  of  meningeal  hemorrhage.  Par- 
rot,^ in  34  autopsies  on  the  new-l)orn,  found  5  with  blood  in  the  arach- 
noid cavity  and  26  with  hemorrhage  into  tlie  subarachnoid  space. 

The  study  of  Sarah  J.  McNutt,*  of  New  York,  in  1885,  of  10 
similar  cases  added  valuable  testimony  to  that  already  given,  and 
showed  the  relation  between  meningeal  hemorrhage  and  asphyxia  and 
convulsions  in  the  new-born  in  a  manner  not  to  1k»  gainsaid. 

*"The  Cerebral  Palsies  of  Early  Life,  Based  on  a  Study  of  One  Hundred  and 
Forty  Cases,'*  *'Jour.  Nerv.  and  Ment.  Dis.,"  May,  1890.  See  also  paper  on  same 
subject  by  author,  Louis  Starr's  * '  Text-book  of  Diseases  of  Children,"  Phila.,  1894,  and 
Sachs'  '*  Nervous  Diseases  of  Children,"  New  York,  1895. 

«  "  Archiv  fiir  Gyn.,"  Bd.  xvi,  1880. 

»  "  Clinique  dee  Nouveau-n6s, "  Paris,  1877.  *  "  Amer.  Jour,  of  Obstetarics." 
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Allusion  is  elsewhere  made  to  Herbert  R.  Spencer's  130  autopsies 
in  still-bora  children,  in  which  there  were  53  instances  of  hemorrhage 
from  the  pia  and  arachuuid. 

Thus,  tlie  evidence  before  us  in  favor  of  meningeal  hemorrhage  aa 
the  initial  lesion  in  a  large  proportion  of  cases  of  idiocy  is  most  con- 
vincing. Some  idea  of  the  character  of  the  terminal  states  found  in 
idiocy  may  be  derived  from  thestudiesof  Wilmarth^  andBoumeville.* 
The  former  communicates  the  results  of  100  autopsies,  which  he  sum- 
marizes as  follows  : 

Sclerosis  with  atrophy,  12 ;  sclerose  tubereuse,  6  ;  diffuse  sclerotic 
change,  7  ;  degenerative  changes  in  vessels,  ganglionic  cells,  or  medul- 
lary substance,  not  constituting  true  sclerosis,  15;  hydrocephalic,  5 ; 
general  cerebral  atrophy,  2 ;  no n -development  in  various  forms,  16 ; 
in&ntile  hemorrhage,  1  ;   extensive  adhesion  of  membranes  from  old 


meningitis,  3  ;  angiomatous  ciiiidition  of  cerebral  vessels  {with  dc^ner- 
ative  changes),  1  ;  glioma  (with  wierosis),  1  ;  ]K)renceplialia  (with 
non-development),  1  ;  of  31  cjiscs  whi-rc  actual  disease  or  imjK'rfcct 
devehipmcut  of  the  hniin  i)r(iiM;r  was  not  demonstrated,  there  was 
hyiKTtn)phy  of  the  skull.  It ;  acute  softening  (recent),  2  ;  demimicro- 
ce{)hali(',  2 ;  when  the  brain  was  above  usual  weight,  but  the  convolu- 
tions large  and  very  simple  in  their  arrangement,  2. 

Our  exaniiimtion  of  this  summary'  discloses  the  fact  that  atrophies 
and  diffuse  sclen)sis  were  demonstrated  in  21  of  the  cases  and  tuberous 
sclerosis  in  6.  It  is  ]irobable  that  the  tulK-rous  form  of  sclerosis  has  a 
IMtholojn-  different  from  that  of  the  diffuse  form  and  more  resembling 
the  di,-weminaled  Hclcrosisof  neuroiMithologists.  Fifteen  of  Wilmarth's 
cases  are  reeonlwl  as  presenting  degenemtive  changes  in  vessels,  gan- 

'  "  Procredinps  Aa»'n  Aroer.  InBt.  Itliota  aai)  Feeble-mi udei),"  IB91. 
'  "  Rechercliea  sur  I'epilepaie,  I'ldiolie,"  etc.,  ParU,  1880-1887. 
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glionio  oellsy  or  medallary  substancey  '^  not  constitating  true  sclerosis.'' 
There  was  evidently  some  resemblance  to  sclerosis,  or  this  author  would 
not  have  qualified  his  description  thus ;  and  it  is  more  than  probable 
that  the  condition  would  have  been  pronounced  one  of  genuine  difiiiae 
sclerosis  by  experts  at  the  present  day.  Wilmarth  notes  16  cases  of 
non-development  in  various  forms.     He  writes,  in  this  connection  : 

'<  Non-development  is  found  in  several  forms.  A  portion  of  the 
cortical  substance  may  be  thin,  and,  instead  of  following  the  typical 
arrangement  of  the  fully  developed  brain,  form  a  number  of  irr^ular 
folds,  which  may  be  so  small  and  numerous  as  to  resemble  a  mass  of 
angle-worms.'' 

This  is  evidently  the  condition  which  we  know  as  microgyria,  a  true 
pathological  process  probably  due  to  a  vascular  lesion  (thrombo»s  or 
embolism),  and  not,  therefore,  a  fault  of  development.  Wilmarth's  ob- 
servations were  made,  many  of  them,  years  ago,  before  neuropathology 
had  attained  its  present  precision,  and  hence  have  not  the  value  of  later 
researches,  such  as  those  undertaken  at  Bic6tre  and  Upsala. 

Hammarberg  ^  has  made  one  of  the  most  valuable  contributions  to 
the  study  of  the  pathology  of  idiocy  in  literature.  His  study  enters 
into  the  details  of  the  examination  of  the  brains  of  nine  cases  of  idiocy, 
imbecility,  and  feeble-mindedness.  Several  of  these  were  epileptic  and 
paralytic  idiots.  His  pathological  investigations  were  controU^  by  the 
microscopic  examination  of  twelve  normal  brains.  The  results  were 
briefly  as  follows :  In  all  of  the  cases  of  idiocy  a  more  or  less  large 
part  of  the  cortex  showed  arrest  of  development  at  a  stage  correspond- 
ing to  either  an  embryonal  period  or  the  period  of  early  infancy.  Only 
a  small  number  of  cells  reached  their  higher  development  or  were  de- 
stroyed during  the  growth  of  the  cortex.  The  mental  defects  were  in 
direct  proportion  to  the  defects  of  the  development  of  the  cells,  and 
were  greater  the  earlier  the  period  of  arrest  of  development. 

As  regards  hydrocephalic  idiocy,  the  true  ixithogeny  of  hydroceph- 
alus is  unknown.  It  is  generally  explaintnl  as  being  due  to  a  chronic 
intraventricular  meninjijitis,  a  congestion  of  the  cpcndyma.  But  in 
many  of  these  cases  nothing  abnormal  is  observed  alK)ut  the  ependyma 
save  thickening.  It  is  ))ossible  that  a  careful  study  of  the  manner  of 
secretion  of  the  cerehmspinal  fluid  and  of  the  relations  existing  Iwtween 
the  ependyma  and  the  external  serous  membrane  of  the  brain  may 
help  to  elucidate  the  origin  of  the  disonhT ;  for  tliere  is  some  reason  for 
believing  that  a  sort  of  current  of  fluid  flows  from  the  ventricles  into 
the  exterior  serous  cavity  through  tlie  foramen  of  Magendie,  the 
foramina  of  Mierzejewsky,  and  two  other  foramina  which  have  l)een 
dest^ribcMl,  l)ut  are  of  uncertiiin  existence.  The  ventricular  walls  secrete 
the  cerebrospinal  fluid  and  the  exterior  serous  cavity  absorbs  it,  accord- 
ing to  this  theorj'.  Thus,  then,  there  may  be  three  processes  by  which 
primary  liydmcephalus  may  he  induced  :  hypersecretion  in  the  ventric- 
ular spaces,  ocidusion  of  the  foramina  mentionetl,  and  disorder  of  the 
absorbent  apparatus.  An  interesting  study  of  the  subject  along  this 
line  might  be  made. 

^  **Stadien  liber  Klinik  and  Pathologie  derldiotie/'  by  C.  Hammarbeig,  Upsala, 
1895 
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When  tlie  fluid  begins  to  iiifrcase  in  the  ventricles,  these  become 
dilated,  as  a  rule  equally,  octasioiially  imeqimlly,  from  obliteration  of  the 
fijRimen  of  Monro,  The  dilatation  may  be  reritricteil  to  the  lateral  ven- 
tricles, or  nmy  include  the  third  and  fourth  also.  With  the  distention 
of  the  ventricles  compression  of  the  brain-substaiiee  tjdtes  place,  giving 
rise  to  functional  iiupairment  of  various  kinds  and  decrees.  With 
increase  of  pressure,  atrophy  of  the  compressed  parts  occurs.  The 
septum  between  the  ventricles  may  diwip|)enr  and  tlie  brain-envelope 
become  thin  as  paper,  so  that  tlie  hydrocephalus  is  like  one  enormous 


Fig.  SST.— Brain  of  a 


cyst  filling  the  cranial  cavity.  The  liasal  ganglia  and  brain-stem 
become  flatt^med.  Examination  of  the  cerebral  envelope  shows  atrophy 
and  degeneration  of  cells  and  filwrs.  The  distention  may  go  on  until 
the  cerebral  tissues  and  the  membranes  vanish  almost  entirely.  The 
amount  of  fliiiil  has  l>een  known  to  reach  six,  eight,  ten,  twenty,  and 
even  twenty-seven  pints.  The  follo\ring  is  an  instance  in  jKtiiit  (a  case 
from  the  Randall's  Island  Hospital  for  Idiottt,  the  autopsy  of  whi<-]i'I 
re]K)rt*d  at  tlie  New  York  Patholi>gical  Societr.  See  "  Proceedings," 
1894,  p.  94) : 

A  female   child,   aged   eighteen    months ;   hydrocephalus,  whether 
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congenital  or  acquirttl  uiiascertaiued.  Circiimferenco  of  head,  61.5  cm. ; 
anteroposterior  diameter,  18  cm. ;  greatest  transverse  diameter,  15  em.; 
nosO-occipitul  arc,  32  cm. ;  binaurictdar  are,  34  cm. 

Blindoetits  and  nystagmus ;  widely  gaping  fontanels ;  spastic  di- 
plegia ;  occa.tionul  convulsions,  and  just  before  death  opisthotonos. 
At  tlie  autojtsy  sixty-four  ouni'es  of  reddish  senmi  were  first  removed 
by  tapping  the  anterior  fontanel.  The  skull  and  dura  were  exceed- 
ingly thin.  The  falx  cerebri  had  disap|wared.  C^utting  tlirougli  the 
thin  dursi,  nothing  was  to  be  seen  of  any  bruin  prnixT  in  the  greut  cavity 
of  the  head.  The  membranes  usually  covering  the  rerebnnn  had  dis- 
appearc<l  with  that  organ.  At  the  base  of  the  skull  the  flooi-s  of  the 
ventricles  and  basal  ganglia  8too<l  out  prominently,  and  back  of  these 
parts,  lying  on  the  tentorium,  were  the  only  vestiges  of  a  cerebrum — 
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parts  of  the  two  occipital  lobes.  On  removing  the  tentorium,  the  cere- 
Iiellum  was  found  to  be  of  alxnit  normal  size.  Micmscopical  exami- 
nation showed  degcnenition  nntl  .itrophy  of  tlie  lateral  eohuntis  of  the 
cord  (Fig.  33>l). 

In  this  case,  then,  wo  have  to  do  with  distention  and  atrophy  of  the 
enceplmlnii  pushe<I  to  its  greatest  extreme. 

Case  IV,  ill  a  series  of  autopsies  by  Bourneville,  is  a  good  illustm- 
tion  of  the  iiatnre  of  the  process  of  compression  and  atrophy.  A  girl, 
ft  cumplete  idiot,  died  at  the  age  of  about  two  years.  Five  hundred 
grains  of  fluid  were  found  in  the  brain-cavity,  the  bmin-cnvelope 
haviiig  become  merely  a  i^ac  of  varying  thickness.  For  instance,  in 
the  right  hemisphere,  over  the  whole  of  the  tem|>oro-(H'cipital  rc-gion» 
tlie  wall  of  cert'ljral  substance  was  but  a  millimeter  in  thickness,  and 
at  one  place  here,  near  the  fissure  of  Sylvius,  the  bruin-substance  waa 
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absent  altogether  at  a  space  of  four  centimeters  in  diameter,  closed 
merely  by  a  fine  meningeal  veil.  In  this  case,  then,  the  process  of 
complete  atrophy  of  the  brain  was  arrested  by  death. 

As  the  ventricular  cavities  dilate,  pushing  the  brain-envelope  with 
them,  the  skull-cavity  is  distended  and  the  cranial  bones  are  separated, 
made  thinner,  and  expanded  in  area.  The  enlargement  of  the  head  is 
directly  proportional  to  the  youth  of  the  patient.  Cases  beginning  be- 
fore or  shortly  after  birth  will  present  greater  expansion  of  the 
cranial  cavity  than  such  as  have  a  later  origin.  Sometimes  some 
sutures  give  way  and  others  become  synostosed.  Where  sutures  are 
separateil  Wormian  lx>nes  often  form,  or  a  membranous  connection  is 
established  between  the  cranial  bones. 

Occasionally,  in  these  cases  of  primary  hydrocephalus,  the  defects  of 
brain-substance  are  not  due  to  pressure-atrophy,  but  there  is  an  associ- 
ated condition  of  malformation  or  defect.  Thus,  in  an  autopsy  of 
Bournevi lie's,  on  a  girl  about  thirteen  years  of  age,  with  congenital 
hydrocephalus,  idiocy,  and  epilepsy,  the  hemispheres  of  the  cerebellum 
were  totally  absent,  the  cerebellum  l>eing  represented  by  the  vermis, 
which  was  the  size  of  a  pigeon's  egg.  Perhaps  such  a  defect  is  due  to 
a  pressure-atrophy  beginning  very  early  in  fetal  life. 

As  regards  the  pathology  of  secondary  hydrocephalus,  we  possess  more 
definite  knowledge.  In  this  the  internal  hydrocephalus  is  caused  by  ob- 
struction of  the  veins  of  Galen,  or  by  obliteration  of  the  foramina  of 
Monro,  Magendie,  or  Mierzejewski.  Common  causes  are  tumors  of 
the  cerebellum,  such  as  sarcomata  and  tubercles.  Meningitis  may  act 
in  the  same  way.  The  amount  of  hydrocephalus,  ventricular  dilatation, 
and  expansion  of  the  skull  thus  induced  will  depend  directly  upon  the 
youth  of  the  infant  or  child.  As  a  rule,  secondary  hydrocephalus  never 
reaches  the  extent  of  the  primary  form,  owing  to  the  rapidly  fatal  nature 
of  its  cause.  In  these  cases  we  seldom  see  pressure  efiects  beyond  flat- 
tening of  the  convolutions  and  nuxlenite  expansion  of  the  cranial  vault. 

An  exceptional  and  an  extremely  interesting  case  was  one  upon  whom 
I  made  an  autopsy  at  Randall's  Island,  not  long  ago.  It  was  a  case  of 
very  marked  hydrocephalus  in  a  child  of  four  years,  in  which  a  small 
tumor  of  the  pineal  gland,  the  size  of  a  small  hazel-nut,  compressed 
and  obliterated  the  aque<luct  of  Sylvius.  Both  of  the  lateral  ventricles 
were  enormously  distended,  the  left  more  than  the  right,  and  contained 
twenty-four  ounces  of  clear  fluid.  The  third  ventricle  was  also  widely 
dilated.  The  fourth  ventricle  was  of  normal  size.  Microscopical  sec- 
tions of  the  (piadrigeminal  region  revealed  the  obliteration  of  the  aque- 
duct. The  tumor  was  apparently  tubercular,  but  was  not  examined,  it 
having  l>een  mislaid  and  lost. 

Th(,»  cases  of  acute  hydrocephalus  due  to  meningitis  serosa,  and  the 
cases  in  which  a  defect  of  brain-substance  is  counterbalanced  by  an  equal 
bulk  of  cerebrospinal  fluid,  do  not  commonly  fall  under  this  heading. 

In  chronic  hydrocephalus  internus  there  seems  to  be  a  special  sus- 
ceptibility of  the  niemlmines  to  acute  disease,  so  that  at  autopsy  it  is 
not  uncommon  to  find  evidence  of  an  acute  meningitis,  simple,  hemor- 
rhagic, suppurative,  or  tubercular. 
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The  fluid  ftmnd  in  hydrocephalic  idiots  has  been  frequently  analyised. 
In  a  case  of  Boumeville's  the  analysis  of  the  hydrocephalic  fluid,  with- 
drawn nine  hours  afler  death,  resulted  as  follows :  Color,  pale  yellow 
aspect,  clear  afler  standing ;  reaction,  neutral ;  odor,  like  that  of  blood 
oonsiBtence,  slightly  viaooua;  density,  1.006;  oi^anio  matter,  1.66. 
aalte,  10;  total  fixed  solids,  11.65;  phosphoric  acid,  0.22;  Bodiom 
tdilorid,  0.80 ;  albumin,  0.26 ;  leukocytes,  very  few ;  red  blood-oor^ 
pusclea,  considerable. 

In  microoephalic  idiocy  we  reoc^nize  three  distinct  classee : 

1.  Morpholc^cal  microcephaly,  in  which  there  are  no  pathol<^cal 
changes  in  the  brain,  but  simply  a  brain  arrested  in  ita  development 
with  persistent  fetal  morphology. 

2.  Patholf^cal  microcephaly,  in  which  the  small  size  of  the  head 
is  determined  by  morbid  processes  in  the  brain  (such  as  meningeal  hem- 
orrhage, thrombosis,  porencephalic  defects,  etc.). 

3.  Mixed  cases  of  microcephaly,  in  which  patholo^cal  processes  axe 
auperadded  to  or  aaaociated  with  true  morpholc^cal  microoephaly. 

The  following  table  gives  a  sommaiy  of  the  patholc^cal  conditionB 
responsible  for  most  oases  of  idiocy : 


■ 


Bnotoauui.  FunoM. 


H«ndiUi7  dflgenen^. 


HuodltaiT  degeneracj. 


Hereditary  degeneracy. 


s  of  mother  or  tran- 
mn  to  mother. 
Fetal  diHordeiB,  sacb  as 
syphilis,  asphyxin  at 
birth,  prolongeil  labor, 
in  Tan  tile  cnnvulsions, 
febrile  di^ieaM^  ot  child, 
cerebral  diseases  of  child. 


jeTshnimaital  < 
pordcHiB  of  tl 


Ageueais  coTticalia ;  sli);ht 
chaDgea  in  groea  appear- 
ance of  brain  ;  maldevel- 
oproent  of  microscopical 
elements. 


Meningeal  hemorrhage ; 
tbromboeiB ;  embotisni  ; 
cerebral  helIM>^Thl^;e ; 
meningitifl ;  meningo- 
encephalitis. 


Tumor  sometimes ;  ollener 


Tnberona  sclerosis. 


Shos,  with  cotnpeiUMtocj 
hydracepIialaB  intcniiM^ 
flxtemoa,  or  both ;  eom- 
peaMrtorr  tiilckeniiig  at 
aknll. 


I«me.  Biair 
often  sclerotic;  d«llicleiit 
in  microscopical  ele- 
ments. Sometimes  com- 
pensatory hydrocephalna. 


Same.  Compensatory  hj- 
drocephalDB  and  thicken- 
ing of  the  sknll ;  atrophy 
and  Bclerosis  of  affected 
oonvolntions  or  lobet. 


Tnberous  sclerosis. 
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In  amaurotic  idiocy  but  six  autopsies  have  been  made,  and  thus  far 
the  changes  found  may  be  considered  to  be  simply  degeneration  of  the 
gray  matter  of  the  cortex  and  of  the  anterior  horns  of  the  cord 
(Sachs).  1 

Diagnosis  and  Prognosis  of  Idiocy. — Diagnosis  of  Idiocy  in 
General. — It  is  seldom  difficult  to  make  a  diagnosis  of  idiocy  in  child- 
hood when  the  individual  has  reached  such  a  stage  of  development 
that  backwardness  and  deficiency  stand  out  in  prominent  contrast  to 
the  normal  average  of  intelligence  in  children  of  the  same  age.  Occa- 
sionally, however,  we  have  to  deal  with  some  species  of  insanity  in 
childhood,  in  which  case  the  matter  of  diagnosis  is  important  because 
of  the  more  favorable  outlook  for  insanity.  There  are  not  a  few  pa- 
tients cared  for  in  institutions  for  the  feeble-minded  and  idiots  in  which 
insanity  has  been  the  original  factor  in  the  mental  impairment,  and 
when  the  histories  of  such  are  obscure,  it  is  almost  impossible  to  dis- 
tinguish between  ordinary  idiocy  and  what  may  be  truly  termed  a  ter- 
minal dementia  following  upon  some  acute  insanity  of  childhood.  In 
these  cases  residual  symptoms  of  a  psychosis  can  be  our  only  guide. 

The  diagnosis  of  some  form  of  idiocy  in  infancy  is  far  from  easy 
unless  one  familiarizes  himself  thoroughly  with  the  manifold  steps  of 
development  for  the  first  few  years  of  existence.  Early  diagnosis  is 
of  the  utmost  importance,  not  only  for  the  benefit  of  the  unfortunate 
child  itself,  but  on  account  of  the  deep  solicitude  of  the  parents  for  its 
future.  One  of  the  chief  aids  in  differentiation  will  be  found  in  a 
study  of  the  physical  condition  of  the  infant.  The  shape  and  size  of 
the  head  should  be  carefully  noted  and  compared  with  normal  shapes 
and  statistics.  Unfortunately,  there  are  no  elaborate  tables  of  head 
measurements  in  infants  and  children  as  yet  made  which  can  be  looked 
upon  as  a  final  establishment  of  the  normal  averages,  but  the  following 
figures  are  fairly  representative  of  cranial  measurements : 

Circumference  at  birth 36  cm.  in  both  sexes. 

Binauricular  arc 22   **     **     **       *' 

Naso-oocipital  arc 22  **     '*     **       '* 

At  the  age  of  one  year  these  dimensions  have  increased  to — 

Circumference 44  cm.  in  both  sexes. 

Binauricular  arc 27   **     *'     **       ** 

Naso-oocipital  arc 30 


i(     (i     II       t( 


Malformation  and  asymmetry  of  the  head  should  he  taken  into  con- 
sideration. The  various  malformations  are  treate<l  of  in  another  chapter. 
The  presence  of  marked  anatomical  stigmata  of  degeneration  is  of  sig- 
nificance. Paralysis  of  a  limb  or  limbs,  if  of  cerebral  origin,  is  of  great 
importance,  indicating,  as  it  does,  some  lesion  of  the  brain,  which  may 
retard  or  restrict  mental  development  and  lead  to  paralytic  or  epileptic 
idiocy,  or  both.  Some  of  the  morbid  movements,  such  as  nystagmus, 
ataxia,  chorea,  or  athetosis,  may  be  present,  and,  as  symptoms  of  di' 
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i"A   Case  of  Amaurotic  Faniilv  Idiocv  with  Autopsy,"  by  Frederick  Peterson, 
M.  D.,  "Jour.  Xerv.  and  Ment.  Dis.,"  July,  1898. 
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order  of  the  central  nervous  system,  should  lead  to  a  careful  investi- 
gation of  the  whole  mental  and  physical  organization. 

While  it  is  frequent  to  find  evidence  of  idiocy  immediately  after 
birth  in  bodily  and  especially  in  cranial  and  facial  characteristics^  yet 
aft«r  careful  examination  as  to  imperfect  action  of  llie  sensations  and 
perceptions,  we  may  sometimes  recognize  idiocy  in  cases  where  physical 
evidence  is  wanting.  The  child  may  not  learn  easily  to  take  the  breast 
Its  cry  is  difierent  from  that  of  other  children.  It  cries  without 
motive.  Sometimes  there  is  congenital  blindness  or  congenital  deaf- 
ness. In  the  normal  child  the  sense  of  smell  mav  be  stimulated  imme- 
diately  after  birth,  and  taste  is  evident  on  the  first  day.  In  the  idiot 
these  special  senses  may  be  retarded  in  their  development  or  absent. 
The  movements  of  the  eyes  are  generally  irregular,  and  strabismus  is 
frequent  until  the  end  of  the  second  month  in  normal  children,  so  that 
in  the  diagnosis  of  idiocy  this  cannot  be  relied  u]X)n  as  significant  unless 
the  eye-movements  are  imperfect  after  the  third  month.  In  the  normal 
child  the  eyes  follow  a  light  between  the  third  and  fourth  weeks ;  in 
idiots  this  aoility  may  be  retarded  indefinitely.  The  normal  child  starts 
at  gentle  touches  on  the  day  of  birth.  The  new-l)orn  idiot  may  he  im- 
mobile or  feeble  in  its  reactions  to  cutaneous  stimuli.  The  normal  child 
laughs  at  tickling  in  the  eighth  week,  while  the  idiot  or  imbecile  is  not 
incited  to  laughter  ordinarily  at  all  in  the  earliest  years  of  life.  From 
these  facts  it  follows  that  in  defectives  we  must  examine  the  sensory 
organs  themselves,  so  far  as  possible,  for  defects,  as  well  as  study  their 
reactions  and  impaired  perceptions  of  sensations. 

Preyer,  in  his  work  on  ''  The  Mind  of  the  Child,"  gives  a  conspectus 
of  the  development  of  the  normal  faculties  during  the  first  forty  months 
of  the  child's  life,  and  the  following  brief  abstract  is  made  therefrom  for 
purposes  of  comparison  with  the  mental  development  of  the  idiot.  This 
abstract  hta^  been  mmlified,  however,  hv  (H)mj>arison  with  the  many  stud- 
ies of  child  development  made  since  Preyer's  time,  and  |>articularly  in 
regartl  to  the  development  of  the  senses  in  tlie  li^ht  of  the  study  of  1060 
new-born  balK\s  at  the  New  York  Lying-in  Hospital,  by  Miss  Rainey 
and  mvself,  during  the  vear  1910.  (St»e  **  Bulletin  of  the  New  York 
Lyiug-In  Hospital,"  19il.) 

NORMAL  CHILD. 

First  month. — Sensitive  to  lif/ht  at  birth.  Pleasure  in  light  of  candle 
and  in  bright  objects  on  eleventh  day.  Uearn  at  birth.  Discriminates 
sounds  last  two  weeks  of  month.  Starts  at  gentle  touches  at  birth.  Sen- 
sibility to  f(wte  at  birth.  Stvong-^nellinff  substances  pnxluce  mimetic 
movements  at  birtJi. 

Pleasure  first  days  in  nursing,  in  bath,  in  sight  of  objects. 

Dm'oinfort  first  days  from  cold,  wet,  hunger,  tight  clothing. 

Smiies  on  twenty-sixth  day. 

Tearti  on  t went v-t bird  dav. 

Vowcl'Soii))(If<  in  first  month. 

Memory  first  active  as  to  taste  and  smell ;  then  as  to  touch,  sight, 
hearing. 

Incodrdinate  vwvenients  of  the  eyes.  Fixation  may  occur  in  second  week. 
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Sleeps  two  hours  at  a  time,  and  ordinarily  twenty  hours  in  twenty- 
four  (Lying-in  Hospital  Report). 

Reflexes  active. 

Second  Month. — Strabismus  occasional  until  end  of  month.  Recog- 
nizes human  voices ;  turns  head  toward  sounds.  Pleased  with  music 
and  with  human  face.  Sleeps  three,  sometimes  five  or  six,  horn's. 
Lauglis  from  tickling  at  eighth  week.  Clasps  with  its  four  fingers  at 
eighth  week.  First  consonants  from  forty-third  to  fifty-first  days 
{amr-ma,  ta-huj  go,  ard). 

Third  Month. — Sixty-first  day,  cry  of  joy  at  sight  of  mother  and 
father ;  eyelids  not  completely  raised  when  child  looks  up.  Accommo- 
dates at  ninth  week.  Notes  sound  of  watch  at  ninth  week ;  listens 
with  attention. 

Fourth  Month. — Eye-movements  perfect.  Objects  seized  are  moved 
toward  the  eyes.  Grasps  at  objects  too  distant.  Joy  at  seeing  self  in 
mirror.  Contraposition  of  thumb  in  grasping  at  fourteenth  w^eek. 
Head  held  up  permanently.  Sits  up  with  back  supported  at  fourteenth 
week.     Beginning  to  imitate. 

Fifth  Month. — Discriminates  strangers.  Looks  inquiringly.  Pleas- 
ure in  crumpling  and  tearing  newspai)ers,  pulling  hair,  ringing  a  bell. 
Sleeps  ten  to  eleven  hours  without  food.  Desire  shown  by  stretching 
out  arms.     Seizes  and  carries  objects  to  mouth.     Consonants  /  and  h 

Sixth  Month. — Raises  self  to  sitting  posture.  Laughs,  and  raises 
and  drops  arms  when  pleasure  is  great.  ''  Crows ''  with  pleasure.  Com- 
pares image  of  father  in  mirror  with  original. 

Seventh  Month. — Astonishment  shown  by  open  mouth  and  eyes. 
Recognizes  nurse  after  four  weeks'  absence.  Sighs.  Imitates  move- 
ments of  head,  of  pursing  lips.  Averts  head  as  sign  of  refusal. 
Places  liimself  upright  on  lap. 

Eighth  ^lonth. — Astonishment  at  new  sounds  and  sights ;  at  imita- 
tions of  cries  of  animals. 

Ninth  Month. — Stands  on  feet  without  support.  More  interest 
shown  in  things  in  general.  Strikes  hands  together  with  joy.  Slmts 
eyes  and  turns  head  away  when  something  disagreeable  is  to  be  en- 
dured. Fear  of  dog.  Turns  over  when  laid  face  downward.  Turns 
head  to  light  when  asked  where  it  is.  (iuestions  understood  before 
child  can  speak.     Voice  more  nuKlulated. 

Tenth  Month. — Sits  up  without  support  in  bath  and  carriage.  First 
attempts  at  walking  at  forty-first  week.  Beckoning  imitated.  Missed 
parents  in  absence,  also  a  single  ninepin  of  a  set.  Can  not  repeat  a 
syllable  heard.  Monologue  and  hints  at  imitation  (//ir7,  jxzppa^  tatta, 
appafxi,  babuy  tdta,  pa,  tTrr  rrra). 

Eleventh  Month. — ScTc»aming  quieted  by  "  sh."  Sitting  becomes 
habit  for  life.  Stands  without  supiK)rt.  Stamps.  Syllable  correctly 
repeated.  Whispering  l)egins.  Consonants  b,  p,  /,  d,  m,  n,  r,  /,  g^  Jk, 
vowel  a  most  used,  u  and  o  rare,  i  very  rare. 

Twelfth  Month. — Pushes  chair.  Can  not  raise  self  or  walk  without 
help.     Obeys  command,  "  Give  the  hand." 

Thirteenth  Month. — Creeps.  Shakes  head  in  denial.  Says  papa 
and  mamma.     Understands  some  words  spoken. 
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Foarteenih  Month. — Can  not  walk  without  support  Baiaes  himaelf 
by  chair.     Imitates  coughing  and  swinging  of  arms. 

Fifteenth  Month. — ^Walks  without  support.  Laughs^  smiles^  gives 
a  kiss  on  request     Repeats  qrlldbles.     Understands  ten  words. 

Sixteenth  Month. — ^Runs  alone.     Falls  rarely. 

Seventeentiii,  Eighteenth^  and  Nineteenth  Months. — Sleeps  ten  hours 
at  a  time.  Associates  words  with  objects  and  movements.  Blows 
horn,  strikes  with  hand  or  foot,  gives  leaves  to  stag,  waters  flowers,  puts 
stick  of  wood  in  stove,  washes  hands,  combs  and  brushes  hair,  and 
other  imitative  movements. 

Twentieth  to  Twenty-fourth  Month. — ^Marks  with  pencil  on  paper, 
whispers  in  reading  newspaper.  Very  few  expressions  of  his  are  recog- 
nizable. Executes  orders  with  surprising  accuracy.  Tries  to  sing  ami 
beat  time,  and  dance  to  music. 

Twenty-fifth  to  Thirtieth  Month. — Distinguishes  colors  correctly. 
Sentences  of  several  words.  B^ins  to  climb  and  jump  and  to  wk 
questions. 

Thirtietii  to  Fortieth  Month. — Goes  upstairs  without  help.  Sen- 
tences correctly  applied.  Clauses  formed.  Words  distinctly  spoken, 
but  influence  of  dialect  appears.  Questionim?  repeated  to  weariness. 
Approximates  manner  of  s^to  Aat  of  fZly  STre  and  more. 

By  contrasting  the  mental  development  of  the  supposedly  abnormal 
obild  with  these  observations  upon  normal  developi^ent,  it  will  not  be 
difficult  to  appreciate  impairment  of  varying  degree.  The  presence  of 
mere  backwaidness  may  not  infrequently,  however,  be  observed  in  chil« 
dren  that  later  develop  normally,  and  it  is  well  to  bear  this  fact  in  mind ; 
but  the  combination  of  backwardness  in  the  development  of  the  sen- 
sations, perceptions,  ideation,  and  speech  with  marked  physical  signs  of 
d^eneracy  or  brain  lesion  would  be  naturally  of  the  greatest  importance 
from  the  diagnostic  point  of  view. 

Diagrnosis  of  the  Form  and  Nature  of  the  Idiocy. — While  the 
diagnosis  of  the  presence  of  idiocy  is,  as  a  rule,  fairly  easy,  especially 
aft«r  infancy  has  reached  the  stage  of  childhood,  the  diagnosis  of  the 
type  or  kind  of  idiocy  presented  is  often  attended  with  great  difficulty. 
Where  the  cerebral  disorder  or  defect  is  accom})anied  by  striking  physi- 
cal peculiarities  or  malformations,  such  as  hydrocephalus,  microceph- 
aly, paralysis,  or  myxedema,  we  are  immediately  in  a  position  to 
classify  the  type.  In  idiocy  associated  with  epilepsy,  too,  we  can  readily 
approximate  the  type,  though  it  must  always  be  remembered  that  there 
are  three  distinctive  ways  in  which  epilepsy  and  idiocy  are  correlated — 
viz.,  paralytic  idiocy  combined  with  epilepsy,  epileptic  idiocy  from  a 
homologous  lesion  not  implicating  the  motor  centers  or  tracts,  and, 
finally,  dementia  in  childhood  depending  upon  the  epilepsy.  The  trau- 
matic class  of  cases  is  recognized  either  by  the  external  evidence  of  in- 
jury to  the  skull  or  by  the  history  of  direct  relation  of  the  psychic 
symptoms  to  the  antecedent  trauma.  The  sensorial  type  of  idiocy  is 
distinguished  by  existing  or  foregone  loss  of  two  or  more  senses,  par- 
ticularly blindness  and  deafness.  The  amaurotic  type  presents  a  char- 
acteristic syndrome — viz.,  flaccid  or  spastic  weakness  or  paralysis  of  the 
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whole  musculature,  diminished  or  exaggerated  tendon-reflexes,  dis- 
tinctive changes  in  the  fundus  leading  to  optic  atrophy,  and  marasmus. 
In  the  majority  of  cases,  then,  we  are  in  a  position  to  determine  readily 
the  form  of  idiocy  presented  by  the  patient  and  to  formulate  an  opinion 
as  to  the  nature  of  the  pathological  process  or  the  condition  underlying 
it ;  but  there  will  still  remain  a  considerable  number  of  cases  in  which 
diagnosis  can  not  be  made  during  life,  either  as  to  the  type  of  idiocy 
before  us  or  as  to  the  character  of  the  process.  Among  such  puzzling 
cases  will  be  those  indistinguishable  from  the  psychoses  of  early  life ; 
idiocy  following  meningeal  hemorrhage  and  meningitis  without  inducing 
either  paralysis  or  epilepsy ;  idiocy  due  to  tuberous  sclerosis,  and  the 
like. 

Diagrnosis  of  the  Degrree  of  Idiocy. — It  is  necessary,  for  purposes 
of  medicopedagogical  treatment,  to  comprehend  the  degree  of  idiocy, 
not  only  to  determine  whether  it  is  simple  idiocy,  imbecility,  or  feeble- 
mindedness, but  to  ascertain,  as  far  as  possible,  the  different  shades  of 
each  of  these  ;  and  it  is  useful,  too,  to  watch  the  progress  of  a  case  under 
treatment,  and  to  record  from  time  to  time  the  advance  made  by  the 
patient  and  pupil.  Accordingly,  the  writer  has  drawn  up  what  may  be 
termed  a  species  of  mind  chart,  as  given  opposite.  The  physician  will  be 
familiar  with  the  ordinary  tests  for  common  and  special  sensibilities. 
The  intensity  and  duration  of  attention  may  be  studied,  in  the  same 
connection,  by  methods  which  will  readily  suggest  themselves  in  relation 
to  objects,  colors,  sounds,  smells,  and  tastes,  which  are  utilized  in  such  a 
way  as  to  demonstrate  perception,  the  retention  of  the  perception,  and 
the  dumtion  of  such  retention.  The  chief  diflRculty  will  be  in  deter- 
mining and  recording  the  purely  intellectual  features  of  the  case ;  but 
some  patience  and  perseverance  will  demonstrate  the  ability  and  degree 
of  ability  of  the  patient  to  acquire,  conserve,  associate,  and  produce 
ideas,  concrete  and  abstract ;  to  appreciate  resemblances  and  differences ; 
to  count,  add,  subtract,  and  divide. 

Prognosis. — As  regards  the  cure  of  idiocy,  there  can  not  be  any 
difference  of  opinion.  There  are  few  ciises — indeed,  almost  no  case — in 
which  improvement  to  some  degree  may  not  he  promised  under  proper 
conditions  ;  but  cure  there  is  none.  The  profound  idiot  may  be  regen- 
erated to  some  slight  degree ;  be  made  less  repulsive,  less  offensive,  less 
destructive.  The  imbecile  can  l)e  taught  cleanliness,  speech,  divers 
occupations.  The  feeble-minded  subject  is  susceptible  of  enormous  im- 
provement. It  is  impossible  in  any  case  to  predict  how  much  advance 
may  be  made  under  the  best  supervision,  but  it  will  be  safe  to  say  that 
the  methods  now  in  vogue  in  the  training  of  the  idiot  will  sur|)rise  the 
relatives  or  guardians  by  their  eflRcaey,  and  there  is  no  case  so  unprom- 
ising and  hopeless  as  to  contra  indicate  an  attempt  at  improvement. 
Left  to  itself,  even  a  mild  type  of  idiocy  will  not  only  make  no  prog- 
ress, but  will  be  certiiin  to  degenerate,  to  lapse  into  a  lower  grade. 
Shuttle  worth,  ^  in  reviewing  the  results  of  twenty  years'  experience  at 
one  of  the  large  English  institutions,  states  that  of  patients  discharged 

*  Take's  "Dictionary  of  Psych.  Med.,"  p.  675. 
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therefrom  after  full  training,  10  per  cent,  became  self-supporting,  another 
10  per  cent,  might  have  become  so  had  they  obtained  suitable  situations^ 
and  about  20  per  cent,  were  reported  as  useful  to  their  friends  at  home. 
This  bears  out  the  earlier  estimate  of  Seguin,  who  said  that  "  more  than 
40  per  cent,  have  become  capable  of  the  ordinary'  transactions  of  life 
under  friendly  control,  of  understanding  moral  and  social  abstractions, 
of  working  like  two-thirds  of  a  man ;  and  25  to  30  {)er  cent,  come 
nearer  and  nearer  the  standard  of  manhood,  until  some  of  them  will  defy 
the  scrutiny  of  good  judges,  when  compared  with  ordinary  young  men 
and  women." 

There  are  certain  features  in  connection  with  the  different  types  of 
idiocy  which  are  helpful  in  forming  our  opinion  as  to  the  probable 
future  of  a  patient.  For  instance,  it  may  be  taken  as  an  axiom  that 
the  greater  the  defect  or  injury  of  the  brain,  the  profounder  will  be  the 
mental  impairment  and  the  more  difficult  will  be  the  labor  of  bringing 
about  an  amelioration  of  the  condition.  The  earlier,  too,  that  the  brain 
is  hampered  in  its  development,  the  worse,  as  a  rule,  is  the  prognosis. 
This  holds  good  for  every  form  of  idiocy.  Hence  the  outlook  for  the 
congenital  types  is  less  promising  than  tliat  for  the  acquired,  and  for 
idiocy  acquired  in  the  first  year  less  than  that  for  idiocy  acquired  in  the 
second.  Some  of  the  prognostic  indications  of  the  six?cial  forms  will 
be  discussed  under  their  respective  captions ;  but,  in  general,  it  may 
be  assumed  that  microcephalic  idiocy  and  congenital  hydrocephalic 
and  paralytic  idiocy  will  be  benefited  least  among  the  tyjws  of  idiocy 
discussed,  and  always  in  proportion  to  the  intensity  of  the  morbid  pro- 
cess. The  sensorial,  traumatic,  and  myxedematous  forms  are,  ceteris 
panbuSj  among  the  most  promising.  The  amaurotic  form  is  generally 
fatal.  Idiots  with  special  aptitudes,  or  idiots  savants,  tend  to  early 
psychic  degeneration.  Idiots  that  are  extremely  restless,  as  shown  by 
incessant  motion  of  the  hands,  arms,  head,  trunk,  or  by  constant  walk- 
ing, are  generally  among  the  most  intractable,  because  of  the  difficulty 
of  fixing  their  attention. 

Although  there  is  scarcely  ever  to  be  encountered  an  idiot  in  whom 
improvement  of  some  kind  can  not  he  brought  about  by  assiduous  cul- 
tivation of  whatever  residual  faculties  and  functions  he  possesses,  it  is 
practically  necessary  to  classify  idiots  into  teachable  and  unteachable. 
It  is  practically  so  because  a  majority  of  these  defectives  are  found 
among  the  poor,  who  can  not  command  all  that  the  world  affords  in  the 
way  of  treatment,  care,  and  training.  Nor  could  the  commonwealth 
assume  the  enormous  task  of  doing  the  best  for  all  its  idiot  charges.  No 
community  could  possibly  be  repaid  for  any  such  undertaking,  because 
the  idiots  classified  by  public  authorities  as  unteachable  are  not  sus- 
ceptible of  such  development  as  would  satisfy  the  tax-payers'  right  to 
ask  the  utility  of  the  ex[>enditure.  It  is  only  with  private  families  that 
anxious  parental  solicitude  will  and  can  demand  that  medicopedagog- 
ical  care,  skill,  and  patience  which  can  surmount  almost  insuperable 
difficulties  in  the  education  of  profound  idiots.  Practically,  therefore, 
we  find  that  there  is  a  tendency  to  separate  idiots  into  the  teachable 
and  unteachable ;  a  tendency  in  our  public  institutions  to  exclude  un- 
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promiging  cases,  such  as  epileptifl  and  paralytic  idiots,  idiots  vitli 

tbTDiatioDs,  marked  cases  of  hydrocephalus  and  microoephaly,  and,  indeed, 
any  patient  requiring  tliat  partiotil^  and  asraduoua  care  which  it  is  not 
in  the  power  of  the  oommonweelth  to  give. 

The  proguoEoa  as  regards  life  depends  directly  ap(m  the  d^ree  of 
injury  to  or  defect  of  the  brain.  Id  general,  idiots  are  shcMii-lived. 
Dipl»:ic  and  paraple^c  idiots  seldom  attain  the  age  of  twenfy  years ; 
hemipl^o  idiots  may  live  mu<^  longer,  though  it  is  infrequent  for 
tiiem  to  attain  the  age  of  fbr^  and  more  years ;  hydrocephalica  perish 
still  earlier.  The  same  is  true  of  profound  cases  of  microcephalic  and 
myxedematous  idiocy.  The  rare  form  known  as  amaorotio  idiocy  is 
almost  invariably  &tal  in  iB&Qcy. 

General  Treatment  of  Idloc7. — The  treatment  of  the  idiot  in- 
vtdves  the  employment  of  both  physician  and  teacher.  The  adjective 
medioopedagogic  ia  made  use  of  to  designate  this  combination  of  medi~ 
oal  and  edncatjonsl  feetuiee  for  the  care  of  the  defective  classes.  In 
the  union  of  the  two  professions  for  such  purpose  the  educator  ooroinee 
relatively  the  higher  and  more  important  position.  The  inestimable 
services  of  trained  care-takers  or  nurses  are  not  to  be  overlooked.    That 

Ktient  will  proiit  most  who  reoaves  the  properly  combined  aid  of  tlte 
st  physician,  beat  teacher,  and  best  nurse.  As  a  rule,  this  fortunate 
ooncurrenoe  of  neocssary  uds  is  more  apt  to  be  found  in  the  public  (ff 
private  institution  than  in  the  home ;  but  that  it  is  possible  to  cany  on 
treatment  at  home  under  favorable  circumstances,  is  not  to  be  gainsaid. 
The  methods  of  procedure  formulated  by  Itard,  expanded  by  S^uin, 
and  employed  now-a-days  ereiywhere  in  private  and  public  ' 
for  idiots,  with  modifications  induced  by  experience  and  the 
of  educational  s(»enoe,  are  well  described  in  the  writings  of  Boumeville, 
Shuttteworth,  Ireland,  Down,  and  others.  A  brief  r^eumf  is  given 
below  of  the  process  of 

Bduoation  of  Idiots. — The  educational  treatment  should  be^n  as 
soon  as  the  diagnosis  of  defective  intelligence  is  made.  It  need  not  be 
pushed  vigorously  at  too  early  an  age  ;  but  infancy,  when  the  nervous 
system  is  most  impressionable,  plastic,  and  pliable,  is  the  time  for  easy 
modification  and  the  bringing  out  of  the  rudimentary  psychic  processes 
which  are  the  foundations  for  the  later  conduct,  habits,  intelligence, 
and  speech.  Patients  are  admitted  to  the  Bic^tre  and  Salp£triSrc  at 
the  age  of  two  years  and  over. 

In  order  to  understand  the  methodsof  pedagogic  treatment  of  idiocy, 
let  us  imagine  an  infant  brought  before  us  afflicted  with  a  profound  d^ree 
of  idiocy — I.  e.,  one  showing  little  or  no  attention,  unable  to  walk,  to  use 
its  hands  or  to  speak,  and  uncleanly  in  habits.  In  undertaking  a  case 
of  this  kind  the  process  of  education  is  pursued  with  the  following  dis- 
tinct purposes  in  view; 

1 .  To  develop  the  attentioo  aod  sharpen  the  five  seD§ea 

2.  To  develop  coordinated  movemeDts  and  etreOfitheD  the  mosclea 

(a)  To  teach  t«  walk. 

(h)  To  teach  nse  of  the  hands. 

3.  To  iDculcat«  hatnte  of  cleauliDese  in  person  and  dreaa. 
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4.  To  teach  the  patient  the  use  of  language. 

5.  To  arouse  the  intellect  by  inculcating  ideas  of  length,  weight,  surface,  solids, 

form,  number. 

6.  I>lnally,  to  carry  the  education  higher,  by  means  of  studies  in  natural  history  and 

adi  sorts  of  manual  and  industrial  and  moral  training. 

Naturally,  some  of  these  purposes  are  attained  at  the  same  time  to 
a  considerable  degree  by  some  one  process  employed  in  education. 
Thus,  when  a  light  bean-bag  is  thrown  at  the  face  of  our  patient,  the 
attention  and  sensibility  may  be  so  feeble  that  it  is  not  noticed  at  first. 
By  frequent  repetition  attention  is  developed,  sensibility  becomes  more 
acute,  a  reflex  movement  to  ward  off  the  missile  is  aroused,  and  gradu- 
ally, by  successive  stages,  the  patient  learns  to  catch  the  bag,  to  throw 
it  back,  and,  finally,  to  go  through  a  simple  drill  with  it,  accompanied 
by  music.  This  single  experiment  then  improves  the  attention  and 
several  of  the  senses,  and  aids  in  developing  coordination  and  strength 
.  of  the  muscles. 

Attention. — ^The  degree  of  attention  is,  in  the  idiot,  an  indication 
of  the  degree  of  idiocy.  To  a  certain  extent  the  degree  of  attention 
noted  is  of  value  in  prognosis ;  for,  if  the  attention  can  not  be  aroused 
at  all,  no  progress  in  education  can  be  made.  Thus  the  first  step  in 
our  process  of  education  must  be  the  employment  of  methods  of  excit- 
ing attention.  The  most  useful  are  such  as  appeal  to  cutaneous  sensi- 
bility, to  the  eye,  and  to  the  ear.  But  even  if  these  are  in  abeyance, 
the  other  senses  afford  useful  avenues  of  approach  to  the  nervous 
centers.  Pricking,  tickling,  light  blows,  hot  and  cold  articles,  etc., 
may  be  used  to  attract  attention  through  the  skin.  Colored  balls, 
brilliant  pieces  of  cloth,  a  ray  of  light  in  a  dark  room,  the  magic 
lantern,  or  a  spectrum — such  things  may  be  variously  and  patiently 
experimented  with  to  fix  the  attention  of  the  eye.  A  loud  call,  a  bell, 
music,  a  gong,  or  even  a  pistol  shot  sometimes,  are  devices  for  exciting 
the  attention  of  the  ear.  Not  infrequently  months  of  patient  experi- 
ment must  be  traversed  before  we  are  rewarded  for  our  labors. 

Education  of  the  Sense  of  Touch. — The  methods  in  vogue  for 
developing  the  sense  of  touch  generally  aid  at  the  same  time  the  coordi- 
nation of  muscular  movements ;  hence  in  actual  practice  the  education 
of  the  hand  and  touch  and  also  of  the  eye  proceed  more  or  less  simul- 
taneouslv. 

The  idea  of  temperature  is  developed  by  plunging  the  hand  into  cold, 
tepid,  or  warm  water,  or  by  the  application  of  bottles  containing  water 
at  different  temperatures. 

The  sense  of  smoothness  or  roughness  of  surface  is  inculcated  by 
passing  the  finger-tips  over  a  board,  one-half  of  which  is  covered  with 
velvet,  the  other  half  roughene<l  like  a  grater.  Pieces  of  stuff  of  vary- 
ing degrees  of  roughness  or  smoothness  are  also  made  use  of.  The 
softness  and  hardness  of  objects  are  taught  by  the  handling  of  different 
objects,  such  as  liard  balls  or  cushions. 

The  child  is  taught  to  button  by  means  of  two  bands  of  cloth,  one 
with  large  buttons  and  the  other  with  large  button-hoh^s  ;  to  lace  up  a 
shoe,  by  means  of  a  shoe  with  eyelets  a  centimeter  in  diameter,  and 
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alternately  hemmed  with  red  and  blue  leather ;  to  tie  knots^  with  the 
aid  of  a  pad  upon  which  are  spread  strinirs  of  divers  colors. 

string  b^s  and  buttoni,  sticking^ns  into  a  pincushion  covered 
with  dotted  stuffy  and  the  use  of  the  size-board  and  form-board  are 
useful  means  of  developing  tactile  sense^  educating  the  eye,  and  bringing 
out  some  of  the  faculty  of  calculation. 

The  Education  of  the  Eye. — ^Afier  the  physician  has  remedied  any 
existing  visual  defects,  it  becomes  the  duty  of  the  instructor  to  interest 
the  restless  and  inattentive  eye.  As  already  mentioned,  the  attention  is 
aroused  by  glittering  and  striking  objects,  and,  once  the  gaze  is  captured, 
the  latent  sense  may  be  drawn  out  by  many  devices  familiar  to  the 
kindergartner  and  4cher.  Particolo4i  ball,  variegated  shapes  and 
colors  of  blocks,  spheres,  squares,  cubes,  illuminated  pictures,  gaudy 
stuJBTs,  the  spectrum,  the  kaleidoscope — all  of  these  play  a  r6le  in  the 
education  of  the  vision  of  the  defective  pupil.  The  matching  of 
ribbons,  wools,  or  cards,  and  the  discrimination  of  forms  of  blocks,  are 
methods  of  aiding  the  higher  development  of  the  visual  sense.  The 
size-  and  form-boards  already  alluded  to,  and  the  use  of  graduated  rods 
to  be  placed  by  the  pupil  in  step-like  rows,  are  excellent  adjuncts. 
Later  on  come  into  play  various  games,— dominoes,  ball,  croquet,  mar- 
bles, bean-bag,  hoops,  tennis,  skipping,  battledore  and  shuttiecock,  quoits, 
golf,  and  the  like, — ^in  the  employment  of  all  of  which  not  only  is  the 
vision  stimulated  and  improved,  but  there  is  a  gain  in  manual  dexterity, 
and  an  associated  development  of  some  of  the  psychic  functions.  The 
teacher  acquires  a  special  tact  in  leading  the  pupil  to  concentrate  his 
mind  upon  what  is  being  done,  and  in  making  use  of  the  instinct  of 
imitation,  so  that  the  child  endeavors  to  do  as  the  other  pupils  are  doing 
or  to  follow  the  movements  of  the  instructor. 

Education  of  the  Sense  of  Hearingr. — After  the  physician  has 
made  sure  that  defective  hearing  is  due  rather  to  want  of  attention  than 
to  any  of  the  many  causes  of  deafness,  the  teacher  experiments  upon 
the  sense  with  sounds  of  various  kinds — gongs,  bells,  speech,  instru- 
mental music,  and  songs — and  by  some  one  of  these  means  the  ear  will 
at  last  be  reachcxl  and  kept  open  until  it  l)eeomes  an  avenue  for  im- 
pressions from  the  environment  to  travel  to  the  brain  for  registration  and 
the  rousing  of  new  cerebral  activities.  This  organ  in  the  defective  is 
oft<»n  espt^cially  alive  to  the  influences  of  melody  and  harmony,  to  songs 
and  jingles  and  rhymes.  Music  is  an  effieient  aid  in  the  various  drills 
and  giuues  made  use  of  later  on  in  the  child's  mental  development. 

Education  of  the  Taste  and  Smell. — While  these  senses  have 
not  the  importance  of  the  three  just  deserih<Kl,  it  is  still  useful  to 
stimulate  and  develop  them  as  far  as  {wssible.  The  child  can  be  taught 
to  discriminate  lx»t\veen  the  simple  taste  sensjitions — salt,  sweet,  bitter, 
and  sour — bv  means  of  solutions  of  salt,  sujrar,  (]uinin,  and  citric  acid, 
and  lx»tween  o<lors  that  are  noisome  and  cnlors  that  are  pleasant  by 
means  of  tinctures  of  asafetida,  cloves,  and  musk,  and  divers  perfumes. 
Later,  he  learns  to  distinguish  flavors,  and  to  associate  what  is  good 
and  useful  with  pleasant,  and  what  is  hurtful  with  noxious  tastes  and 
smells. 
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Teachingr  to  Walk. — A  course  of  light  massage  of  the  lower  ex- 
tremities, together  with  exercise  of  the  joints  in  flexion  and  extension, 
is  undertaken  for  the  purpose  of  developing  suppleness  and  strength  and 
improving  the  nutrition.  The  child  is  then  regularly  placed  in  a  swing 
constructed  for  the  purpose,  with  a  vertical  board  in  front  in  such  a 
position  as  to  receive  the  advancing  feet  of  the  child  as  it  moves  to  and 
fro.  The  impact  of  the  feet  upon  the  board,  with  the  backward  swing 
caused  thereby,  in  the  course  of  time  gives  the  child  a  sort  of  pleasure, 
and  awakes  in  it  a  sense  of  the  dependence  of  its  movement  upon  the 
varying  pressure  and  impact  of  its  feet.  It  is  not  long  before  the  child 
is  enabled  to  use  its  legs  with  considerable  ease  and  skill  in  the  exercise. 
Having  attained  this  stage,  the  child  is  now  frequently  held  upright  on 
its  feet  and  then  placed  between  the  parallel  bars  sustained  by  its  arms, 
in  which  position  it  is  induced  to  make  efforts  at  walking,  at  first  for  a 
few  minutes,  but  with  gradual  increase  of  the  time  of  stay  each  day. 
Then  the  pupil  becomes  quickly  ready  for  a  wheel-chair,  which  is  merely 
a  modification  of  the  principle  of  the  parallel  bars,  the  supports  being 
on  wheels,  so  that  as  the  child  walks  it  moves  the  apparatus  about  with 
it.  Later  on  it  is  taught  to  mount  and  descend  a  stair  by  means  of  a 
short,  stationary  step-ladder.  After  this  the  gait  is  rapidly  improved 
by  a  variety  of  exercises,  drills,  simple  dances,  and  the  like. 

Education  of  the  Hands. — Even  though  the  motions  of  the  hands 
be  incoordinate  and  without  force,  though  tlie  infant  may  be  unable  to 
do  anything  for  itself,  even  to  grasp  an  object  or  to  oppose  the  thumb 
to  the  fingers,  there  are  many  methods  of  overcoming  such  defects  and 
developing  the  normal  power  and  usefulness  of  the  hands.  Among  these 
is  the  employment  of  tlie  parallel  swinging-ladders  and  rings.  At  first 
the  child's  hands  are  applied  to  the  rounds  and  held  there  by  the  teacher 
during  the  execution  of  such  movements  as  standing,  sitting  down, 
raising  the  arms  high  above  the  head,  and  bending  forward  and  back- 
ward, swinging  to  and  fro,  and  so  on. 

As  the  pui)il  makes  progress,  the  drill  is  carried  on  with  great  reg- 
ularity and  precision,  accompanied  by  s[)oken  commands  and  often  with 
music.  In  this  way  not  only  are  the  muscles  strengthened  and  coordi- 
nated and  .the  use  of  the  hands  and  feet  perfected,  but  a  familiarity 
with  certain  words  and  ideas  and  their  association  is  created. 

The  use  of  blocks  in  building  up  various  structures,  with  the  subse- 
quent pleasure  of  tumbling  them  down  Jigain,  is  as  useful  to  these  defec- 
tives as  to  normal  infants. 

Finger-exercises  with  the  i>eg-board,  or  by  means  of  picture-perforat- 
ing, as  practised  in  the  kindergarten,  may  come  into  play  for  the  devel- 
opment of  the  finger  movements  of  the  hand.  Some  of  the  apparatus 
employed  in  educating  the  sense  of  touch  are  equally  valuable  for  train- 
ing the  accurate  movements  of  the  hands. 

Teachingr  Habits  of  Cleanliness  in  Person  and  Dress. — Idiots 
of  every  degree  are  slovenly,  awkward,  negligent,  unless  taught  and 
supervised,  and  the  lower  grades  are  incom[x^tent  to  use  spoon,  knife,  or 
fork,  unable  to  care  for  themselves  in  any  way,  and  continually  drooling, 
sucking  their  fingers,  holding  the  mouth  open,  and  wetting  and  soiling 
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themselves.  It  is  of  pamiaoant  importance^  ihen^  in  tibdr  education  to 
make  every  effort  to  overcome  these  deficiencies. 

Such  children  as  are  unable  or  just  learning  to  walk  are  placed  by 
day  in  especially  constructed  ohairsi  and  by  night  in  especially  pr^ared 
bedsy  for  purposes  of  cleanliness,  and  must  be  watched  and  raised  at 
certain  hours  by  the  nurses.  It  is  surprising  how  many  will,  by  assidu- 
ous attention,  soon  learn  to  give  some  signsd  to  the  care-takers  of  their 
needs,  and  in  the  end  acquire  control  over  themselves  in  this  r^^ird. 
They  learn  to  expect  the  r^;nlar  bath,  and  those  who  progress  fturth^ 
become  systematic  in  ablutions,  cleansing  the  teeth,  and  all  the  little 
matters  pertaining  to  the  toilet.  At  the  table  they  are  taught  first  the 
use  of  the  spoon,  then  of  the  fork,  and  lastly  of  the  knife.  They  learn 
to  dress  themselves  and  to  make  themselves  neat  and  tidy,  and  ulti- 
mately to  brush  and  arrange  their  clothing,  blacken  their  dices,  make 
their  beds,  etc.  All  of  this  instruction  requires  time  and  the  utmost 
perseverance  and  patience  on  the  part  of  the  attendants.  By  it  we 
also  train  the  hands,  the  seises,  and  tiie  intellect 

To  close  the  mouth  and  prevent  drooling,  &radic  electrization  of  the 
orbicularis  oris  is  eii^loyed,  and  the  insertion  of  a  flat  piece  of  wood 
or  a  stick  of  licorice-root  in  the  mouth  is  usefiil.  The  teeth  need 
careful  looking  over  by  a  dentist  from  time  to  time,  and  daily 
deansing.  Sucking  of  the  fingers  and  biting  of  the  nails  can  be 
overcome  by  application  of  aloes  and  other  bitter  or  disagreeable 
substances. 

The  Teaching  of  Language. — ^In  idiots  we  must  b^n  our  incul- 
cation of  the  uses  of  language  according  to  the  laws  of  its  evolution  in 
the  normal  child,  first,  however,  correcting  such  defects  in  the  ear, 
mouth,  or  vocal  apparatus  as  are  amenable  to  medical  or  surgical  treat- 
ment. A  child  first  develops  its  auditory  word-center  and  then  the 
motor  speech-center.  These  two  centers,  with  an  association  tract,  are 
the  primitive  basis  of  language  in  the  child.  Often,  in  defective 
children,  a  course  of  gj'ninastic  exercises  of  the  lips,  tongue,  and  jaw 
will  be  a  necessary  adjunct  to  the  instruction,  and  in  cases  of  deafness 
the  lip-imitation  method  of  education  will  require  to  be  used. 

In  developing  the  motor  speech-center  the  child  begins  by  repeating 
the  simplest  linguals  and  labials,  such  as  "  dadda,"  "  tatta,"  "  mamma," 
"  papa,"  and  *^  babba,"  and  these  first  consonants  should  be  employed  in 
the  constniction  of  the  new  words  to  be  learned. 

Music  is  an  excellent  auxiliary  in  teaching:  the  articulation  and  use 
of  words,  and  Shuttleworth  recommends  Elliott^s  "  National  Nursery 
Rhymes,"  set  to  pleasing  melodies,  as  particularly  adapted  for  the  pur- 
pose. The  interest  of  the  pupil  is  often  best  secured  and  sustained 
by  the  employment  of  objective  illustrations.  The  naming  of  subjects 
of  pictures,  of  persons  and  things  about  the  room,  of  parts  of  the 
body,  and  the  imitation  of  cries  of  animals,  are  means  of  arousing 
interest. 

After  developing  the  word-hearing  and  the  motor  speech  centers, 
the  visual  and  writing  centers  will  require  education,  and  the  methods 
in  vogue  are  analogous  to  those  of  the  kindergarten.      Boumeville 
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recommends  the  use,  first,  of  black  letters  twelve  centimeters  high  ;  then 
an  alphabet  with  the  consonants  in  black  and  the  vowels  in  red,  the 
letters  six  centimeters  in  height  -,  then  letters  of  ordinary  size ;  and, 
finally,  the  repetition,  in  chorus,  of  letters  and  words  placed  before  a 
class.  This  collective  exercise,  in  which  imitation  plays  a  great  part, 
contributes  markedly  to  the  development  of  speech.  Figures  are 
employed  in  much  the  same  manner,  and  counting  is  learned  from 
some  of  the  various  apparatus  already  described,  as  well  as  from 
simpler  and  more  interesting  devices,  such  as  the  use  of  the  fingers, 
shells,  marbles,  buttons,  beads,  and  the  abacus.  The  nursery  game  of 
keeping  shop  is  especially  useful  for  developing  the  ideas  of  number, 
weights,  and  values. 

Writing  and  drawing  are  taught  by  means  of  sand-boxes,  blackboard 
exercises,  and,  finally,  drawing-books.  The  knowledge  of  form  is  best 
inculcated  by  modeling  in  clay,  and  by  reproductions  in  clay  or  wood 
of  surface  drawings. 

From  these  primary  lessons  it  is  but  a  step  to 

Manual  and  Industrial  Trainingr. — When  the  pupil  has  reached  a 
certain  stage  of  mental  development,  every  effort  is  made  to  further 
the  training  to  such  an  extent  as  to  subserve  the  demands  of  health  and 
utility.  Methods  of  manual  and  industrial  education  are  best  furthered 
in  institutions  in  which  every  variety  of  occupation  commensurate  with 
the  individual  needs  and  tastes  of  the  pupils  can  be  satisfactorily  carried 
out.  In  most  existing  institutions  it  is  true  that  the  ideal  system  of 
care  and  development  of  defectives  has  not  yet  been  attained,  but  the 
tendencies  of  the  present  time  are  in  the  right  direction.  The  insti- 
tutions of  the  future  for  all  classes  of  dependents,  for  idiots,  for  the  in- 
sane, and  for  the  inmates  of  prisons  and  reformatories,  will  doubtless  be 
modeled  on  the  colony  plan.  They  will  be  village  settlements  or  com- 
munities wherein  the  chief  industries  will  be  such  as  relate  to  the 
housing,  clothing,  feeding,  etc.,  of  their  inhabitants,  thus  bringing  into 
existence  all  of  the  occupations  which  tend  to  utility  and  economical 
administration.  The  scheme  is  well  exemplified  and  successfully  dem- 
onstrated by  the  evolution  of  the  Craig  Colony  for  Epileptics  at 
Sonyea,  N.  Y.  Were  I  called  ui)on  to  draw  up  an  outline  of  a  plan  for 
a  colony  for  idiots,  it  would  be  somewhat  as  follows : 

1.  In  the  first  place,  there  should  be  an  abundance  of  land,  at  least 
an  acre  for  each  inhabitant.  The  site  should  be  selected  with  due 
regard  to  fertility  of  soil ;  for  agriculture,  stock-raising,  and  gardening 
should  afford  employment  for  the  majority  of  the  pupils. 

2.  Convenience  of  access  to  managers  and  patients  and  their  friends 
is  a  desideratum. 

3.  In  the  constniction  and  arrangement  of  buildings  the  country- 
village  idea  should  never  l>e  lost  sight  of,  and  the  farmstead  group— 
the  cottages,  villas,  schools,  shops,  and  so  on — should  be  simple,  inde- 
pendent, homelike,  and  surrounded  by  their  own  little  gardens,  hedges, 
etc.,  in  conformity  with  such  design. 

4.  So  far  as  possible,  each  house  should  constitute  a  home  circle, 

the  number  of  members  being  limited  to  ten  or  fifteen. 
57 
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5.  An  administration  building,  a  small  hospital  for  the  sick,  spedal 
villas  for  the  infirm,  bed-ridden,  ineducable,  and  disturbed  classes,  a 
gymnasium,  a  library,  a  museum,  and  swimming-  and  rain-bath,  are 
among  the  separate  structures  required  in  addition  to  those  already 
mentioned. 

6.  The  educational  features  of  the  colony  will  be  carried  on  in  ordi- 
nary schools,  Sloyd  schools,  trade  schools,  and  so  on,  and  everything 
that  may  contribute  to  the  furtherance  of  mental  development  should 
be  encouraged.  Thus  the  field  study  of  natural  history  is  one  of  the 
most  satisfactory  means  of  arousing  the  intelligence,  intercut,  and  activity 
of  the  pupils.  Trees,  garden  produce,  and  flowers  should  be  labeled 
with  their  names,  botanical  and  zoological  gardens  should  be  estab- 
lished, and  the  collection  of  rocks,  leaves,  plants,  insects,  birds,  etc., 
made  a  part  of  the  system. 

7.  In  developing  the  industries  of  the  colony,  such  should  first  be 
instituted  as  will  serve  economical  purposes.  The  aim  should  be  to 
produce  most  of  the  foodstufis  required,  to  carry  on  domestic  work,  to 
make  and  mend  the  wearing  apparel,  to  accomplish  ordinary  repairs,  to 
construct  new  buildings,  and  to  fashion  the  furniture. 

8.  The  whole  scheme  requires  to  be  under  medical  supervision, 
and  the  scientific  aspects  of  tlie  community  thus  created  should  be 
kept  continually  in  mind.  This  necessitates  the  establishment  of 
psychological  and  pathological  laboratories  afler  the  most  approved  style. 

As  an  instance  of  wliat  species  of  work  may  be  done  by  defectives 
in  institutions,  Boumeville's  statistics  of  occupations  at  BicM;re  for 
1897  show  that  there  were  187  children  employed  in  the  various  shops 
and  workrooms,  among  them  being :  10  brushmakers,  24  carpenters,  9 
printers,  14  locksmiths,  51  tailors,  28  shoemakers,  and  14  straw-  and 
cane-workers.  The  hemipl^cs  work  exclusively  at  sewing,  and  the 
blind  with  straw  and  cane.  The  colony  plan,  however,  would  insure  a 
greater  amount  of  healthier  work  out  of  (l(K)rs  than  is  iwssible  at  such 
a  place  as  Bi(H>tre,  and  would  be  more  remunerative  to  the  administration. 

Moral  Trainingr  ajid  Discipline. — Much  as  the  inculcation  of 
moral  ideas  is  nec^deil  for  normal  children,  defectives  require  even 
more  attention  in  this  respect ;  for  in  them  the  abrogation  of  higher  in- 
telligence is  associat(Kl  natunilly  with  feeble  inhihitive  |M>wer.  Thus 
they  easily  jjive  way  to  the  lower  instincts,  and  are  prone  to  acquire 
vicious  habits  of  conduct  and  s|)eech.  In  some  cases  the  mond  obliquity 
is  so  great  that  it  constitutes  the  so-cjillc<l  moral  inilu^cility,  and  little  can 
be  accomplished  for  their  improvement.  But  the  majority  of  defectives 
art*  susceptible  to  the  influences  of  a  good  environment  and  moral  disci- 
pline. Imitation  of  the  teacher  and  of  playmates  and  sch(K)lmate8  counts 
for  much  with  them.  The  judicious  instructor  and  cjire-taker  can,  by 
firm  an<l  kindly  guidance,  acccmiplish  great  goofl  in  this  resj)ect,  and  it 
should  always  he  kindly  guidanct*,  never  coercion.  There  is,  however, 
merit  in  the  emplovment  of  a  system  of  rewanls  and  punishments 
adapt(Hl  to  the  idiosyncrasies  of  the  different  pupils.  A  few  words  of 
cncourag<»ment  or  praise,  or  trifling  compensations  in  the  way  of  extra 
allowances  of  food,  delicacic*8,  ret^reations,  or  small  wages,  appeal  dis- 
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tinctly  to  some ;  while  words  of  disapproval,  the  curtailing  of  things 
pleasant  to  the  palate,  the  deprivation  of  some  anticipated  pleasure,  and 
so  on,  have  especial  influence  with  others.  It  is  a  good  plan  to  dis- 
tinguish tlie  pupils  for  meritorious  conduct  and  industrial  accomplish- 
ments by  distinctive  dress,  thus  appealing  to  their  ambitions.  It  is  well 
to  establish  three  or  four  grades  to  be  thus  distinctively  recognized,  for 
nothing  is  more  human  than  the  instinct  to  appear  well  to  others,  to  be 
among  the  best-dressed.  The  instinctive  desire  of  the  savage  for  orna- 
ment is  no  stronger  than  that  of  the  most  civilized  being  for  good 
clothes.  The  mentally  feeble  are  no  strangers  to  this  feeling,  and  their 
good  conduct  can  be  enhanced  and  maintained  by  promotion  to  a  better 
clothed  division,  and  their  shortcomings  well  punished  by  reduction  to  a 
lower  rank.  Corporal  punishment  is  both  necessary  and  useful  in  ex- 
treme cases  with  vicious  tendencies,  but  should  be  a  last  resort  even  here. 

By  the  means  just  described,  and  by  other  devices  that  will  sug- 
gest themselves  to  the  wise  and  tactful  person  whom  we  suppose  to  be 
intrusted  with  their  care,  these  unfortunates  may  be  taught  obedience, 
perseverance,  responsibility,  and  regard  for  the  rights  of  others,  and  be  im- 
bued with  some  knowledge  of  the  great  laws  of  justice,  beauty,  goodness, 
and  religion  which  rule  the  ideal  world  of  humankind. 

Physical  Culture. — The  tendency  to  incorrectness  of  gesture  and 
bearing,  the  great  lack  of  strength  and  grace,  among  idiots,  must  be 
overcome  by  systematic  education  of  the  muscles.  There  should  be 
courses  of  gymnastic  exercises  and  drills,  with  song  and  instrumental 
accompaniments.  The  drills  may  be  made  with  wands,  light  dumb- 
bells, etc.  Military  drill  is  excellent  for  both  girls  and  boys.  Dancing 
is  beneficial  to  both  mind  and  body.  Bourueville  has  introduced 
fencing  at  Bic^tre,  but  does  not  speak  of  it  with  enthusiasm. 

The  Medical  and  Surgrical  Treatment  of  Idiocy. — At  one  time 
craniectomy  had  considerable  vogue  as  a  measure  in  the  treatment 
of  microcephalic  idiocy,  under  the  idea  tliat  the  brain  was  hindered 
in  development  by  premature  synostoses  of  the  skull  bones.  Inves- 
tigation showed,  however,  that  the  sutures  are  normal  in  micro- 
cephalic skulls  and  not  synostosed,  and  surgiciil  experience  finally  dem- 
onstrated that  nothing  was  accomplished  by  the  operation.  It  has  been 
hojx^d  to  do  some  good  by  surgical  intervention  in  chronic  hydnx^cphalus, 
but  thus  far  the  results  have  not  justified  any  procedure  of  this  kind. 
In  idiocy  due  to  trauma  of  the  head  trephining  for  decompression 
purposes  (the  ventil  operation  of  Kocher  or  (lecom[)ression  operation  of 
Gushing)  should  be  carried  out,  even  in  cases  of  long  standing. 

Myxedematous  idiocy  should,  of  course,  be  treated  by  the  adminis- 
tration  of  thyn)id  extract  over  long  periods  of  time,  and  if  undertaken 
early  enough,  offers  hope  of  a  permanent  cure. 

Hydrotherapy. — The  rain-bath  is  nowadays  considered  a  necessary 
adjunct  to  all  public  institutions,  because  of  expedition  in  its  use  and 
perfect  cleanliness.  Such  baths  should  be  the  daily  morning  rule  of 
defectives.  The  skin  is  ke[)t  in  a  hygienic  state,  the  circulation  is 
stimulate<l,  and  general  nutrition  is  improved  by  the  morning  bath.     In 
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lethatj^o  or  apathetic  states  the  cold  spinal  douche  is  beneficial^  while 
in  very  restless  patients  the  prolonged  warm  bath  and  wet-packs  at 
vif^  often  matenaliy  aid  in  overcoming  the  condition. 

Olothinff . — One  of  the  noteworthy  stigmata  of  degeneration  common 
to  all  classes,  of  idiocy  is  a  diminished  resistance  to  external  influences 
and  diseases.  They  catch  cold  easily.  Tuberculosis  and  other  lung  dis- 
orders account  for  nearly  seventy-five  per  cent  of  the  mortality  among 
tbem.  Diarrheas  are  common.  Hence  it  is  important  thaty  among 
other  thingSi  considerable  attrition  should  be  given  to  clothing.  Woolen 
undergarments  of  warm  and  light  texture  should  be  the  rule.  The 
outer  clothing  should  be  light,  durable,  neat^  of  prevailing  cuts  and 
styles,  and  none  of  the  clo&ing  should  in  any  way  impede  or  restrict 
the  free  moti(»ia  of  the  limbs  and  trunk. 

.  Pood. — ^The  dietary  for  this^  class  of  defectives  should,  in  my 
(^nion,  closely  approximate  that  of  epileptics — t.  e.,  it  should  be  chiefly 
vegetable,  with  the  t^  use  of  milk  md  ^gs,  and  meat  but  once  daily. 
Simplicity  of  food  andr pimple  cooking  are  essential.  The  dietary  need 
not  be  so  elaborate  as,  for  instance^  in  hospitals  or  asylums,  where  acute 
disorders  are  commonly  treated,  and  where  the  percentage  of  cure  is 
expected  to  be  large.  Idiots  are  apt  to  overeat,  and  hence  the  chief 
requisite  is  to  regulate  the  per  eapUa  allowance  to  just  the  amount 
neoessaiy  to  maintain  a  robust  state  of  physical  health.  Overeating  is 
probably  responsible  for  much  of  the  diarrhea  commonly  observed 
among  these  cases. 

Oeneral  Bodily  Health. — Yery  common  is  a  condition  of  general 
deUlity,  which  must  be  met  by  appropriate  tonics,  nutritive  fi^ods, 
special  baths,  massage,  and  regular  exercise.  The  great  mortality  from 
tuberculosis  should  l^id  the  physician  to  a  r^ular  examination  of  the 
viscera  for  symptoms  of  that  disorder.  When  discovered,  the  usual 
precautions  should  be  taken  to  isolate  the  patient  and  to  build  up  the 
constitution  in  every  way.  Parasitic  and  nervous  skin  diseases  will 
often  need  attention.  The  prevailing  mucous  diarrheas  are  treated  by 
the  usual  remedies  and  by  careful  regulation  of  the  kind  and  amount  of 
food.  Owing  to  feebleness  of  constitution  and  diminished  resistance  to 
diseases,  especial  danger  attaches  to  acute  infectious  fevers  in  idiots. 

Masturbation. — The  prevalence  of  this  pernicious  habit  among  all 
classes  of  idiots  is  only  too  pronounced.  In  the  lowest  grades  it  is  un- 
^mmoi^  but  among  the  imbeciles  and  feeble-minded  it  is  one  of  the 
most  intractable  of  conditions.  There  are  few  agents  and  devices 
which  have  not  been  tried,  and  usually  vainly,  to  prevent  the  practice. 
It  is  only  rarely  that  vesication  of  the  genitals,  punishment,  mechanical 
restraint  of  the  limbs,  and  sedative  drugs  have  any  effect  in  the  treat- 
ment of  defectives.  Indeed,  they  might  usually  as  well  be  left  untried. 
There  have  been  ver}'  few  experiments  of  the  method  of  cure  by  cas- 
tration, for,  naturally,  professional  opinion  is  too  conservative  to  under- 
take, witliout  long  and  careful  deliberation,  so  radical  a  remedy.  I  know 
of  but  one  institution  where  castration  has  been  apparently  adopted  as 
a  part  of  the  regular  system  of  care  and  treatment.    The  su]>erintendent 
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of  the  Winfield,  Kansas,  Asylum  for  Idiots  has  had  between  twenty 
and  thirty  boys  who  were  inveterate  masturbators  subjected  to  castra- 
tion, with  excellent  results.  Not  only  were  their  vicious  habits  put  an 
end  to,  but  there  was  marked  physical  improvement  in  all,  and  great 
mental  improvement  in  most,  of  them.  There  would  seem  to  be  no 
reasonable  objection  to  operative  procedure  in  such  cases,  though,  per- 
haps, it  is  hardly  necessary  to  go  so  far  as  castration.  Ligature  of  the 
vas  deferens,  or  possibly  section  of  some  branch  of  the  pudic  nerve, 
might  serve  as  well.  At  any  rate,  some  method  of  this  kind  is  well 
worthy  of  consideration,  though  the  ultimate  decision  of  the  profession 
as  to  its  utility  and  propriety  has  yet  to  be  learned. 
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Abdominal  reflex,  35 
Abscess  of  brain,  241 
diagnosis  of,  244 
encysted,  242 
etiology  of,  241 
headache  in,  244 
invasion  stage  of,  243 
latent  period  of,  243 
multiple,  242 
paralytic  stage  of,  243 
pathological  anatomy  of,  242 
prognosis  of,  245 
remission  stage  of,  243 
symptoms  of,  243 
treatment  of,  245 
Accessory,  spinal,  149.     See  also  Spinal 

accessory  nerve. 
Accommodation,    errors   of,    importance 
of,  63 
in  multiple  neuritis,  323 
Acetonuria  in  insanity,  747 
Achilles-tendon  reflex,  37 
Achromatopsia.  65 
Aconite  in  cerebral  hemorrhage,  220 

in  hematomyelia,  360 
Aconitia  of  Duquesnel  in  neuralgia,  657 
Acrocephalus,  687 
Acromegalia,  497 
course  of,  503 
diagnosis  of,  503 
differential  diagnosis  of,  503 
etiology  of,  498 
forms  of,  503 
morbid  anatomy  of,  499 
prognosis  of,  503 
symptoms  of,  500 
treatment  of,  503 
Acroparasthesia,  532,  665 
Actinomycosis  of  brain,  260 
Actions,  disorders  of,  741 
induced  by  defects  of  memory,  741 
by  disorders  of  emotions,  741 

of  idea-association,  742 
by  sensory  disorders,  741 
Active  electrode,  42 
Acupuncture  in  sciatic  neuritis,  313 
Acute  anterior  poliomyelitis,  384.      See 
also  Poliomyelitis. 
ascending    paralysis,    372.    See    also 
Landry's  paralysis. 
Addison's  keloid,  527 
Adenolipomatosis,  537 
Adiposis  dolorosa,  505 
diagnosis,  507 


Adiposis  dolorosa,  etiology,  505 
pathology,  507 
symptoms,  505 
treatment,  507 
Adiposity,  504 

Adonis  vemalis  in  epilepsy,  849 
Adventitious  neuritis,  288 
Affective  agitation,  750 
Age  in  etiology  of  insanity,  681 
Ageusia,  67 

Agitated  depression,  774 
Agoraphobia,  594,  739 
Agraphia  with  motor  aphasia,  179 
Alcohol  in  cerebral  hemorrhage,  220 
palsies  of  children,  255 

in  etiology  of  insanity,  706 

in  trifacial  neuralgia,  658 
Alcoholic  hallucinosis,  707 

neuritis,  326 
prognosis  of,  331 

paranoia,  707 

psychoses,  805 
Alcoholism,  chronic,  707 
Alexia,  104 

Alienation  mentale,  671 
Alimentary  canal,  examination  of,  24 
Allochciria,  54 
Alpine  scurvy,  470 
Amaurotic  family  idiocy,  253 
Amaxophobia,  594 
Amenorrhea  in  insanity,  747 
American  disease,  584 
Amimia,  69,  177 
Amnesia,  734 

retrograde,  734 

verbalis,  69 
Amputation  neuroma,  292 
Amusia,  177 

Amyelinic  neuromata,  292 
Amyl  nitrite  in  angina  j>ectoris,  148 

in  Raynaud's  disease,  531 
Amylene    hydrate    in    mental    disease, 

770 
Amyotonia  congenita,  418 
Amyotrophic  lateral  sclerosis,  401.    See 

also     Progressive     muscular     atrophy^ 

spinal. 
Anal  reflex,  38 

sphincteric,  38 
Analgesia,  54 

in  myelitis,  364 

in  syringomyelia,  396 

in  tabes  dorsalis,  433 
Anemia,  cerebral,  199 
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Anemia,  combined  oord-lesions  in,  460 
Anesthesia,  54 
from  lesion  of  anterior  crural  nerve, 
306 
of  circumflex  nerve,  297 
of  external  plantar  nerve,  306 
from  lesions  ot  cnpinal  cord,  346 
from  paral3rsis  of  sciatic  nerve,  307 
hysterical,  57,  605 
distribution  of.  608 
peculiarities  or,  600 
in  mental  disease,  726 
in  sjrringomyelia,  396 
of  larynx,  152 

relation  of,  to  lesions  of  oord,  65 
to  lesions  of  nerve-trunks,  55 
Aneurysms  of  brain,  260 
Anger,  731 
Angina  cruris,  532 
pectoris,  147 
hysterical,  624 
Angioma  of  brain,  260 
Angioneurotic  edema,  534 
diasnoeis  of,  535 
etiology  of,  534 
prognosis  of .  536 
symptoms  of,  535 
treatment  of,  536 
Awosderotic  pazozyBmal  msrasthenia, 

Ai^edonia,  727 
Ankle-clonus,  37 

q>uriou8,  38 
Anodal  closing  contraction,  44 

opening  contraction,  44 
Anodynes  in  neuritis,  291 

in  neuromata,  294 
Anomalies,  dental,  in  insanity,  607 

of  i^petite  in  insanity^OS 

of  bod^  in  insanity,  703 

of  cranium  in  insanity,  690 

of  ear  in  insanity,  698 

of  eyes  in  insanity,  698 

of  genital  organs  in  insanity,  703 

of  genito-urinary  function  in  insanity, 
705 

of  instinct  in  insanity,  705 

of  limbs  in  insanity,  703 

of  lips  in  insanity,  697 

of  motor  function  in  insanity,  704 

of  nose  in  insanity,  698 

of  sensory  function  in  insanity,  704 

of  skin  in  insanity,  704 

of  speech  in  insanity,  705 

of  tongue  in  insanity,  697 
Anon^xia,  hysterical,  625 
Ant<?ri(>r  horn  of  cord,  effect  of  lesions  of, 
242 

nuMiian  arterj*  of  cord,  339 

r(x>t^  of  cord,  effect  of  lesions  of,  356 

spinal  arterj',  339 
Antii)vretics   m   tubercular  leptomenin- 
gitis, 9G 
Antip\Tin  in  brain  tumor.  270 

in  chorea,  560 

in  epilepsy,  644 
Antiseptics  In  sinus  thrombosis,  238 


Antistreptococcus  serum  m  chorea,  561 
Anxiety,  730 
Apathy,  731 

from  tumors  in  corpus  callosum,  186 
Ape  hand,  300,  405 
Aphasia,  68,  174 
auditory,  178 
combined,  182 
complete,  179 
conduction,  181 

examination  and  testing  of,  69^ 
graphic  motor,  181 
m  oerd>ral  hemoirhage,  212 
in  tumor  of  brain,  264   ^ 
motor,  178 

handwriting  in,  179 
varieties  of,  174 
visual,  180 
Apluudcs,  reeducation  of,  182 
Aphemia,  178 
Aphonia  in  hysteria,  68 
Aphthon^pa,  153 
Apituitanam,  496 
Apomorphin  in  chorea,  560 
Apoplectic  state,  210 

"stroke,"  210 
Apoplexy,  ingravescent,  217 
Apperceptive  dementia,  798 
Appetit^  anomalies  of,  705 
Apraxia,  70,  169,  177,  180 

in  tumor  of  brain,  264 
Arachnopia»  72  ^ 

Arc  de  cerde,  617 
Aigyll-Robertson  pupil,  34 

in  insanity,  745 
Arm,  nerves  of,  combined  paldes  of.  302 
Arsenic  in  beer,  multiple  neuritk  from, 
314,  323 
in  chorea.  560 
in  multiple  neuritis,  333 
in  neurasthenia,  593 
Arterial  brain  diseases,  197 
Arteries,  acute  degeneration  of,  207 
of  brain,  197 
of  spinal  cord,  339 
Arteriosclerosis,  cerebral,  203 
symptoms  of,  204,  205 
treatment  of.  205 
Arteritis^  cerebral,  202 
syphilitic  cerebral,  483 
of  brain,  206 
symptoms  of,  486 
Artery,  anterior  median,  of  cord,  339 

spinal,  339 
Arthntic  muscular  atrophy,  40,  419 
diagnasis  of,  419 
etiolojry  of,  419 
morbid  anatomy  of,  420 
I)athoIoiB^  of,  420 
prognosis  of,  420 
symptoms  of,  419 
treatment  of,  421 
Arthritis,  acute,  in  cerebral  hemorrhage, 
212 
diplococcus  of  Weichselbaum  in,  79 
relation  of,  to  chorea,  551 
Arthropathies  in  syringomyelia,  398 
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Arthropathy,  dystrophic,  40 

tabetic.  444 
Aschistodactyly,  703 
Aspirin  in  tabes  dorsalis,  456 
Associated  movements,  32 

in  infantile  cerebral  palsies,  250 
Association  disease,  640 
Astasia  abasia,  622 
Astereognosis,  51 
Asthenic  bulbar  paralysis,  162 
Asthma,  bronchial,  143 
symptoms  of,  144 
treatment  of,  144 

spasmodic,     143.    See    also    Aathma^ 
bronchial. 
Asturian  leprosy,  470 
Asylums  for  insane,  759 
Asymmetrical  palate,  693,  696 
As)rmmetry,  facial,  691 

of  skull,  686 

physiological,  686 
Atavism  in  mental  and  nervous  diseases, 

18 
Ataxia,  detection  of,  29,  30 

family,  462.     See  also  Family  ataxia, 

Friedteich's,  463.        See  also  Family 
ataxia. 

hereditary  cerebellar,  463 

in  tabes  dorsalis,  429 

intrapsychic,  798 

locomotor,  progressive,  422.     See  also 
Tabes  dorsalis. 

progressive  spastic,  457 

static,  30 
Ataxic  gait,  429 

handwriting,  30 

parapl^ia,  457 
syphilitic,  490 
Atheroma  of  cerebral  vessels,  202 
Atheromatous    arteries    in    etiology    of 

insanity,  710 
Athetoid  movements  in  infantile  cerebral 

palsies,  249 
Athetosis,  32 

in  infantile  cerebral  palsies,  249 

treatment  of,  255 
Athyroidism,  509 

Atonic  pseudoparalysis,  congenital,  418 
Atoxyl  in  sleeping  sickness,  665 
Atrophia  muscularis  progressiva  spinalis, 

400 
Atrophy,    arthritic,    muscular,    40,    419. 
See  also  Arthritic  muscular  atrophy, 

from  lesions  of  spinal  cord,  347 

in  facial  paralysis,  128 

in  multiple  neuritis,  319 

in  myelitis,  364 

in  syringomyelia,  397 

of  optic  nerve,  107 

progressive  muscular,  400.      See  also 
Progressive  muscular  atrophy. 
Atropin  in  etiology  of  insanity,  708 

in  myoclonia,  565 
Attention,  disorders  of,  734 
Attitude,  importance  of,  28 

in  idiopathic  muscular  atrophy,  413 

in  paraplegia,  371 


Attitude  in  sciatic  neuritis,  412 
Auditory  aphasia,  178 

hyperesthesia,  65,  133,  134 
nerve,  electrical  testing  of,  49 
irritation  of,  133 
paralysis  of,  134 
symptoms  in  cerebellar  disease,  191 
Auraj,  epileptic,  635 
Aural  vertigo,  136 
diagnosis  of,  136 
treatment  of,  137 
Auriculobre^atic  radii,  688,  691 
Autohypnosis,  664 
Auto-intoxication  in  etiology  of  insanity, 

706 
Automatic  obedience  in  dementia  prs&cox, 

797 
Aztec  ear,  700 


Babinski's  toe-sign,  37 

Bacillus  coli  in  leptomeningitis,  79 

tubercle  in  leptomenin^tis,  79 
in  tubercular  meningitis.  92 
Basal  ganglia,  functions  ana  lesions  of, 

187 
Basedow's  disease,  516.     See  also  Exoph" 

thalmic  goiter. 
Basilar  meningitis,  91.      See  also  LeplO' 

meningitis f  tubercular, 
Basion^  689 

Batteries  for  electrical  testing,  41 
Beard's  disease.  584 
Bedsore  in  cerebral  hemorrhage,  212 
Beer,  arsenic  in,  multiple  neuntis  from, 

314   323 
Belladonna  in  epilepsy,  645 

in  exophthalmic  goiter,  525 

in  nocturnal  enuresis,  664 
Beirs  palsy,  125 
Benedict-Weber  syndrome,  188 
Benedikt's  calipers,  689,  690 
Beri-beri,  314^  328 
Beri-beric  residual  paralysis,  329 
Betanaphtol,  644 

in  auto-intoxication,  768 

in  epilepsy,  850 

in  myelitis,  368 
Bichlond  of  mercury  in  anterior  myelitis, 
391 
in  Landrj^'s  paralysis,  376 
Bier's  treatment  in  writer's  cramp,  583 
Binauricular  arc,  688,  691 

diameter,  688,  691 
Blainville  ear,  699 
Blepharospasm  as  a  symptom,  62 
Blindness,  functional,  107 

toxic,  107 
Body,  anomalies  of,  705 
Bones,  testing  sensibility  of,  54 
Brachial  plexus,  lesions  of,  303 

neuritis  of,  304.     See  also  Neuritis, 
Brachycephalic  head,  686 
Bradycardia,  146 

Brain,  abscess  of,  241.     See  also  Abscess 
of  brain. 

aneurysms  of,  260 
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Bram,  arterial  simply  of,  197         ^ 
carcinoma  of,  258 
cysts  of,  259 
disease,  pain  in,  62 
^oma  of,  257 
inflammation,  of,  238 
lesions  of,  destructive,  192 
general  considerations  of,  192 
headache  iiV  ^^ 
irritative,  192 
vertigo  in,  194 
sarcoma  of,  257 
softening  of,  222 
syphilis  of,  483.    See  also  SypkOu, 

cerebral, 
tubercle  of,  256 

tmnors  of,  256.    See  also  Tumorn  of 
brain. 
syphilitic,  259 
Brandy  in  mania,  740 
Break  of  cuiTent|  42 
Breanatolambdmd  i|re,  788 
Brignt's  disease  as  predisposing  to  ner- 
vous disease,  19 
Brodie's  joints,  611    . 
Bromid  in  cerebral  softening  230 
in  family  periodic  paralysis,  576 
of  potassium  in  tmSfy  periodic  paraly- 
sis, 576 
in    tubercular    leptomeningitis    of 
childr^.  96 
Bromids  in  brain  tmnor,  270 


in  epilei 


644 


^uepsy^ 

of  infantile  cerebral  pal8y»  255 
in  exophthalmic  goiter,  525 
in  mental  disease,  769 
in  multiple  neuritis,  334 
in  myoclonus  einlepey,  641 
in  paralytic  dementia,  818 
in  senile  dementia,  805 
in  tetanus,  542 
Bronchial  asthma,  143.    See  also  Asthma. 
Brown-S^quard  paralysis,  cord  lesion  in, 

56,  57 
Bruit  in  intracranial  aneurysms,  195 
Bulbar  paralysis,  acute,  162 
asthenic^  163 

progressive,    157.    See    also    Potio- 
encephalitis  inferior  chronica. 
Bulbocavernous  reflex,  441 
Bulimia,  727 


Cachexia,  combined  cord-lesions  in,  460 

strumipriva,  509 
Caflfein  in  brain-tumor,  270 

in  family  periodic  paral3r8iB,  576 
in  migraine,  649 
Ca^ot  ear^  701 
Caisson  disease,  376 
etiolo^  of,  376 
morbid  anatomy  of,  377 
prophylaxis  of,  378 
symptoms  of,  377 
treatment  of,  378 
Calabar  bean  in  tetanus,  542 
Calipers,  789,  790 


Calomel  in  hydrocephalus,  274 
in  leptomeningitis,  87 
in  tubercular  leptomeningitis,  96 
Camphor  in  bronchial  asthma,  145 
Cannabis  indica  in  etidogy.oi  inaana^p 
708 
in  Parkinson's  disease,  572 
in  torticollis,  150 
Carcinoma  in  etiology  of  insanity,  710 

of  brain,  258 
Cardiac  branches  of  vagus,  diseases  of. 
145 
palpitation,  146 
Cardiopath>r,  relation  of.  to  du»ea,  551 
Cardiothyroid  exophthalmos,  516 
Case-book,  value  of,  70 
Catatonic  form  of  dementia  precox,  800 
Cathodal  closing  contraoticm,  43 
tetanus,  44 
opening  contraction,  44 
Cauda  equina,  lesions  of,  357 
Center  for  eloow  movements,  169 
for  face  movements,  169 
for  finger  movements,  169 
for  hearing,  171 
for  lower  extremities,  169 

face  movements,  169 
for  platysma,  169 
for  shoulder  movements,  109 
for  smell.  171 
for  speecn,  170,  174 
for  taste,  171 

for  tongue  movements,  167 
for  trunkal  movements,  169 
for  vision,  170 
for  wrist  movements,  169 
Centers,  cortical,  167 

relation  of  body  to,  170 
for  word  memories,  174 
motor,  of  cerebral  cortex,  167 
Central  canal  of  cord,  effect  of  lesions  oi^ 
356 
myelitis,  362 
scotoma,  104 
Cephalalgia,  hysterical,  625 
Cephalic  index,  786 

tetanus,  541 
Cerebellar  hemorrhage,  217 
Cerebellopontine  angle,  tumors  in,  symp- 
toms presented  by,  191 
Cerebellospasmodic  gait,  476 
Cerebellum,  function  of,  189 
lesions  ol,  headache  in,  191 
symptoms  of,  189 
vertigo  in,  190 
Cerebral  anemia,  199 
diagnosis  of,  200 
etiology  of,  199 
symptoms  of,  199 
treatment  of,  200 
arteriosclerosis,  203 
arteritis,  202 

syphilitic,  70,  205 
cortex,  ceUs  of,  166 
latent  lesions  of,  171 
lesions  of,  effects  of,  on  sensation, 
57 
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Cerebral  cortex,  localization  in,  165.     See 
also  Localization,  cerebral. 
motor  centers  of,  167 
unknown  functions  of,  171 
hemorrhage,     207.     See   also   Hemor- 
rhage. 
hyperemia,  200 
diagnosis  of,  201 
etiology  of,  200 
symptoms  of,  201 
lesions  in  tabes  dorsalis,  428 
meninges,    anatomical    considerations, 
72 
diseases  of,  72 
meningitis,  syphilitic,  483 
palsies  of  children^  246 

causes  attending  birth,  247 
classification  of,  248 
diagnosis  of,  254 
diplegic  cases,  251 
epileptic  attacks  in,  254 
etiology  of,  246 
hemiplegic  cases,  248 
morbid  anatomy  of,  248 
postnatal  causes  of,  247 
prenatal  causes  of,  246 
prognosis  of,  254 
symptoms  of,  248 
treatment  of,  255 
pjeriarteritis,  202 
sinuses,  231 
softening,  222 

abrupt  onset  in,  225 
course  of,  227 
diagnosis  of,  227 
differential  diagnosis  of,  228 
etiology  of,  224. 
location  of,  224 
paralytic  state  in,  226 
patholo^cal  anatomy  of,  222 
prognosis  of,  229 
progressive  onset  in,  226 
red,  223 

sensory  disturbances  in*,  227 
symptoms  of,  225 
treatment  of,  230 
white,  223 
yellow,  223 

syphilis,  483.        See  also  Syphilis , 
cerebral. 
veins,  231 

white  matter,  function  of,  in  localiza- 
tion. 185 
Cerebritia,  238 

acute,  localized,  238,  240 
etiology  of,  238 
pathological  anatomy  of,  239 
symptoms  of,  239 
treatment  of,  240 
chronic,  241 

from  cerebral  hemorrhage,  212 
syphilitic,  483 
Cereoroma,  259 
Cerebrospinal  meningitis,  78.    See  also 

Leptomeningitis. 
Charcot-Marie  disease,  417 
Charcot's  disease,  401,  407 


Charcot's  joints,  40,  445 
Chemocephalus,  787 
Chiasm,  optic  lesion  of^  101,  105 
Children,  cerebral  palsies  of,  246.    See 

also  Cerebral  palsies  of  children. 
Chirospasm,  577 

Chloral  hydtate  in  mental  disease,  770 
in  chorea,  560 


in  insomnia,  661 


in  multiple  neuritis,  334 
in  paralytic  dementia,  818 
in  status  epilepticus,  850 
in  tetanus,  542 
Chlorid  of  iron  in  anterior  poliomyelitis, 
391 
tincture  of,  in  Landry's  paralysis,  376 
Chloroform  in  angina  pectoris,  148 

in  bronchial  asthma,  145 

in  tetanus,  542 
Cholcsteatomata  of  brain,  260 
Chorea,  549 

adult  hereditary,  562 

cardiac  disorders  in,  556 

chronic,  562 

complications  of,  561 

corpuscles,  552 

course  of,  557 

diagnosis  of,  559 

electric,  559,  565 

etiology  of,  549 

family,  562 

fibrillary,  564 

forms  of,  558 

general  state  in,  557 

gravidarum,  558 

gravis,  558 

handwriting  in,  556 

Huntington's,  562 

limp,  559 

mental  symptoms  of,  556 

minor,  549 

morbid  anatomy  of,  552 

motor  symptoms  of,  554 

of  pregnancy,  558 

of  Sydenham,  549 

of  the  aged,  562 

paralytic,  559 

pathogenesis  of,  551 

prognosis  of,  559 

relations  of  rheumatism  to,  551 

senile,  564 

symptoms  of,  553 

treatment  of,  560 
Choreic  status,  558 
Choreoid  movements  in  infantile  cerebral 

palsies,  249 
Choroiditis  in  leptomeningitis,  83 
Chronic   delusional    insanity,   819.    See 

also  Paranoia. 
Chvostek's  sign,  537 
Cilianr  reflex,  33 
Circular  insanity,  786 
course  of,  790 
etiology  of,  787 
maniacal  period  of,  788 
melancholy  period  of,  787 
prognosis,  776 
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Circular  insanity,  symptomatology  of,  787 
treatment  of,  791 
varieties  of,  790 
Circulatory  apparatus,  examination  of, 

25 
Circimiflex  nerve,  lesions  of,  297 
Claudication  intermittente,  532 
Claustrophobia,  594,  739 
Cleft-palate,  694 
Clonic  convulsions,  32 

spasm,  31 
Clonus,  ankle-,  37 

foot-,  37 

rectus-,  37 

wrist,  35 
Coeain  in  etiology  of  insanity,  708 

in  multiple  neuritis,  333 

in  myoclonia,  565 

in  neuralgia,  621 

in  sciatic  neuritis,  313 

ointment  in  herpes  loster,  336 
Codein  in  epilepsy,  849 

in  mental  disease,  769 
Colloid  of  silver,  Credo's,  fw  leptomeoin- 

sitis.  88 
CoIor-blindneBs,  65 
Coma,  placid,  from  tumors  in  corpus  cal- 

losum,  186 
Combined  aphasias,  182 

cord-lesions  in  anemias  and  cachexias, 
460 

palsies  of  nerves  of  arm,  302 

sderosis  of  the  spinal  odni,  457 
course  of,  459 
diagnosis  of,  459 
etiolo|r^  of,  457 
morbm  anatomy  of,  457 
prognosis  of,  460 
symptoms  of,  458 
treatment  of,  460 

tabes,  457 
Commotion  insanity,  712 
Concussion  of  spine,  650 
Conduction  of  aphasias.  181 
Congenital  atonic  pseudoparalysis,  418 

myxedema,  512 

paramyotonia,  573 
Conjunctivitis  in  facial  paral3r8is,  128 
Consanguinity  of  parents  as  a  predispos- 
ing cause  of  nervous  disease,  18 
Constant  current,  test  of,  in  health,  42 
Continuous  epilepsy,  641 
Contraction,  anodsd  closing,  44 
opening,  44 

cathodal  closing,  43 
opening,  44 

front-tap,  37 

paradoxical,  37 
Contracture,  31 
Contractures  from  cord-lesions,  344 

in  infantile  cerebral  palsies,  249,  250 

in  multiple  neuritis,  320 

of  hysteria,  620 
Convulsions,  32 

clonic,  32 

general,  32 

m  cerebral  palsies  of  children,  249 


Convulsions  in  leptomeningitis,  82 

in  tubercular  leptomoiingitis,  94 

in  tiunor  of  bram,  262 

Jacksonian,  32 

local,  32 

tonic,  32 
Coprolalia,  598,  740,  800 
Cord-lesions,  combined,  in  anemias  and 
cachexias,  460 

cross,  table  of  symptoms  in,  349-355 

horizontal  locafiaation  of,  348 

indiscriminate,  358 

motor  symptoms  of,  344 

paralysis  from.  344 

reflexes  in,  346 

sensory  symptoms  of,  346 

trophic  concutions  in,  347 

vasomotor  disturbance  in,  347 

visceral  symptoms  of,  347 
Cord-substance,  tratunatic  lesicms  of,  358 
Corona  radiata^  function  of,  185 
Corpora  quiadnsanina,  function  of,  188 
lesions  of,  105 
symptoms,  188 

striata,  function  of,  187 
Corpus  callosum,  function  of,  186 
Cortex,  cerebral.    See  Ctrebral  cortex. 
Cortical  localization,  motor,  167 
sensory^  170 

paralysis  m  insanity,  744 
Coughs,  nervous,  143 
Counterirritation  in  combined  sderoflis 
of  cord,  460 

in  Landry's  paralyos,  376 

in  neuritis,  291 

in  sciatic  neuritis,  312 

in  spinal  leptomeningitis,  281 

in  syringomyelia,  400 

in  tabes  dorsalis,  454 
Coxalgia,  hysterical,  622 
Cramp,  31 

writers*,  577 
Crania  progemsa,  689 
Cranial  anomalies,  685 

nerves,  affections  of,  in  leptomeningitis, 
82 
lesions  of,  in  tabes  dorsalis,  428 
multiple  paralyses  of,  154 
syphilitic  lesions  of,  480 
Craniectomy  in  microcephalic  idiocy,  899 
Craniocerebral  topography,  171 
Craniometrical  measurements,  688 

table  of,  691 
Cranium,  anomalies  of,  685 

deformities  of,  685 

measurement  of,  688 

physiological  asjmmietry  of,  686 
Cranks,  819 

Credo's  colloid  of  silver  ointment  for  lep- 
tomeningitis, 88 
Cremasteric  reflex,  38 
Cretinism,  512 

sporadic,  512 
Crises,  gastric,  439 

laryngeal,  442 

nephritic,  441 

pharyngeal,  442 
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Crises,  tabetic,  439 

visceral,  439 
Cross-lesions  of  cord,  table  of  symptoms 

in,  349-355 
Crura  cerebri,  function  of,  188 

results  of  lesions  of.  188 
Crural  nerve,  anterior,  lesions  of,  306 
Curare  in  tetanus,  542 
Current,  break  of,  42 

make  of,  42 
Cushing's    decompression    operation    in 

idiocy,  899 
Cutaneous  areas,  relation  of,  to  spinal- 
cord  segments,  56,  59 

distribution  of  nerves,  52,  53 

sensibility,  electrical  testing  of,  49 
Cycloplegia,  63 
Cysts  of  brain,  259 

subdural,  of  spinal  cord,  380 


Daltonism,  65 
Dammerzustande,  843 
Darwin  ear,  700 

Deafness,  diagnosis  of  cause  of,  135 
nervous,  134 

treatment  of,  135 
word-,  134 
Debilitating  diseases  as  predisposing  to 

nervous  disease,  18 
Decompression  operation  for  idiocy,  899 
Decubitus  from  trophic  disturbance,  40 
Deformity  from  cerebral  palsies  of  chil- 
dren, 249 
Degeneracy,  stigmata  of,  21 
Degeneration,  reaction  of,  46 
secondary,  of  divided  nerve,  285 
stigmata  of,  302 
D^lire  de  negation  g6neraliz^,  738 
Delirium  inanition,  710 

in  anterior  poliomyelitis,  388 
in  leptomeningitis,  81 
in  multiple  neuritis,  324 
tremens,  707 
Delusion  of  grandeur,  738 
of  negation,  738 
of  persecution,  737 
Delusions,  736 
effect  of,  on  actions^  743 
in  paralytic  dementia,  812 
systematization  of,  739 
Dementia,  802 
apperceptive,  798 
dennition  of,  802 
epileptic,  845 
paralytic^  802,  805 
dennition  of,  805 
diagnosis  of,  814 
duration  and  prognosis  of,  814 
etiology  of,  806 
pathological  anatomy  of,  817 
symptomatology  of,  808 
treatment  of,  818 
praecox^  catatonic  form  of,  794,  800 
classification  of,  794 
diagnosis,  801 
etiology  of,  794 


Dementia  pnecox,  hebephrenic  form  of, 
799 
paranoid  type  of,  801 
prognosis  of,  801 
simplex,  799 
symptoms  of,  795 
treatment  of,  802 
secondary,  802 
sejunctiva,  798 
senile,  802,  803 

course  and  prognosis  of,  804 
diagnosis  of,  804 
etiology  of,  803 
pathological  anatomy  of,  804 
symptomatology  of,  803 
treatment  of,  805 
senilis  praecox,  803 
Depression,  729 
agitated,  774 
Dercum's  disease,  505 
Dermatagra,  470 
Dermographism  in  hysteria,  627 
Destructive  brain-lesions,  192 
Destructiveness  in  insane,  management 

of,  773 
Diabetes  a  predisposing  cause  to  nervous 

disease,  19 
Diadococinesia,  190 
Diagnosis  in  neurology,  importance  and 

difficulty  of,  17 
Diet  in  insanity,  765 

in  leptomeningitis,  88 
Diffused  s)rmptoms,  193 
Digitalis  in  epilepsy,  645 

in  exophthalmic  goiter,  525 
Digiti  mortui,  530 
Diphtheric  paralysis,  327 
Diple^a,  29 

m  infantile  cerebral  palsies,  251 
Diplococcus    intercellularis    meningitidis 
in  leptomeningitis.  79 
of  Weichselbaum  in  leptomeningitis,  79 
variety  of  meningitis,  90 
course,  90 
diagnosis,  90 
etiology^  90 
prognosis,  90 
8)rmptom8,  90 
treatment,  90 
Diplopia.  63 
in  ocular  paralysis.  111 
monocular,  63 
test,  112 
Disease,  electrical  tests  in,  45 
Diseases  in  etiology  of  insanity,  709 
Disorders  of  actions,  740 

of  idea-associations,  731 
Disorientation,  733 
Disseminated  myelitis,  362 
sclerosis,    473.  See   also   Multiple 

cerebrospinal  sclerosis. 
Distractibility  in  mania,  777 
Disuse,  tropmc  disturbance  from,  40 
Diver's  palsy  or  paralysis,  376 
etiolo|o^  of,  376 
morbid  anatomy  of,  377 
symptoms  of,  377 
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Diver's  pali^,  treatment  of,  378 
Division  of  nervesi  285 
Dolichocephalic  heads,  786 
Dome-shaped  palate,  003,  695 
Dreams.  23,  662,  757 

Freud's  views,  758 
Drop-foot  in  multiple  neuritis,  317,  318 
Drop-wrist  in  multiple  neuiituB,  319 

in  musculoepiral  oisease,  299 
Drunkenness,  pathological,  707 
Dubinins  disc^»e,  565 
Duboisin  in  epilepsy,  850- 

in  mania.  781 

in  mental  disease^  769 
Duch^me-Aran's  disease,  401,  407 
Dura  mater,  72 

hematoma  of,  74 

inflammation  ofj   74.         See  also 
PaxhymemngUx8, 
Dynamometer,  hand-,  of  Mathieu,  28 
Dysaoousma,  65 
Dysesthesia,  55 
Pyiqpqisia,  nervous,  149 
I^rstrophic  arthropathy,  40 
Dystrophy,  genital,  504 


Eab,  anomalies  of,  099 
Astec,  700 
Blainville,  700 
Cagot^  701 
Darwm,  700 
insane,  763 
Morel,  699,  700 
Stahl,  No.  1,  699,  700 
Stahl,  No.  2,  700 
Wildermul^  694,  702 
Echolalia,  C8,  176,  753,  800 
Echopraxis,  753,  800 
EScstasy,  hysterical,  619 
Ectrodactyly,  703 
Ectromelus,  703 

Edema,  acute  circumscribed,  533 
angioneurotic,  534 
chronic  hereditary,  539 
Education  of  idiots,  885 
Eighth    cranial    nerve,  anatomical    con- 
siderations of,  152 
diseases  of,  152 
nerve,  auditory  branch  of.     See  Audi- 
tory nerve, 
vestibular  branch  of.       See  Vestib- 
lUar  nerve. 
Elbow,  center  for  movements  of,  169 
Elbow-jerk,  34 
Electrical  chorea,  559,  565 
conditions,  41 

examination     in   polioencephalitis   in- 
ferior chronica,  160 
testing,  arrangement  of  electrodes  in, 
42 
batteries  for,  41 
for  motor  are^w  of  brain,  49 
in  disease,  45 

of  cutaneous  sensibility,  49 
of  hearing,  49 
of  taste,  49 


Electrical  testing  of  vision,  49 

tests  in  heslu,  42 
Electricity  in  anterior  poliomyelitis,  392 

in  exophthalmic  goiter,  525 

in  facial  piuralysis,  131 

in  family  ataxia,  469 

in  infantile  cerebral  palsies.  255 

in  intermittent  limpmg,  533 

in  Landry's  paralvsis,  376 

in  laryngeal  parafysis,  142 

in  multiple  neuritis,  334 

in  myditis,  368 

in  neurasthenia,  593 

in  neuritis,  291 
of  bracmal  plexus,  306 

in  psyohasthenia,  5v7 

in  Ra3rnaud's  disease,  198 

in  sciatic  neuritis,  213 
'in  spinal  progressive  muscular  atro- 
phy, 408 
Electrode,  active,  42 

hidifPerent,  42 
Electrodes,  arrangement  of,  in  electrical 

testing,  42 
Electrotherapy  in  insanity,  768 
Embolism,  cerebral,  112 

disorders  of.  actions  induced  bv,  741 
Emotional  inai£Perenoe  in  demenua  pn»- 

coxj  796,  797 
Emotions,  galvanometer  test  for,  756 

in  dementia  prsecox,  796 

word-association  test  for,  755 
Emphrical  greatest  hdght  of  head,  688 
^nprofithotcmos  in  eerebdlar  disease,  190 
Encephalitis,  acute  hemoirhagic.  240 
diagnosis  of,  241 
etioiogv  of,  240 
morbid  anatomy  of,  240 
sjrmptoms  of,  241 
treatment  of,  241 

chronic,  241 

in  cerebral  softening,  223 
Encephalomalacia.      See  Cerebral  soften' 

ing. 
Endarteritis  deformans  of  cerebral  ves- 
sels, 202 
Enfants  ariearr^,  514 
Enuresis,  nocturnal,  663 
Epicritic  sensibility,  55 
Epigastric  reflex,  35 
Epilepsia  partialis  continua,  641 

tarda,  805 

procursiva,  639 
Epilepsy,  631 

attack  of,  634.        See  also  EpUepUc 
attack. 

aunc  of  attacks  of,  635 

complete  convulsion  of,  636 

contmuoiLs,  641 

diagnosis  of,  641 
differential,  642 

ecstasy  in,  619 

etiology  of,  632 

^neral  state  in,  641 

in  etiology  of  insanity,  711 

inciting  causes  of,  632 

myoclonus,  640 
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Epilepsy,  nocturnal,  637 
pathology  of,  633 
postparoxysmal  phenomena  of,  640 
prodromes  of  attacks  of,  634 
prognosis  of,  643 
status  epilepticus  in,  638 
treatment  of,  644 
uncinate  fits,  635 
verti^nous  attacks  in,  63S 
Epileptic  attack,  634 
aurae  of,  634 
cerebral,  636 
motor,  635 
psychic,  635 
sensory,  635 
clonic  period  of,  637 
complete^  636 

in  infantile  cerebral  palsies,  254 
incomplete,  638 
period  of  stertor,  637 
psychic  equivalents  of,  639 
tonic  stage  of,  636 
vertiginous,  638 
dementia,  845 
insanity,  843 

acute  transitory,  846 
chronic,  847 
diet  in,  850 

moral  treatment  of,  848 
treatment  of,  847 
Epileptics,  psychic  degeneration  of,  845 
Epistaxis  after  middle  life,  203 
Erb's  paralysis,  417 
phenomenon,  547 
Ergot  in  acute  spinal  leptomeningitis,  281 
in  caisson  disease,  378 
in  spinal  meningeal  hemorrhage,  284 
in  tabes  dorsalis,  456 
Ergotism,  470 

Eruption  in  leptomeningitis,  84 
Erythromelalgia,  328 
Eserin  in  myoclonia,  565 
Esmarch's   bandage   in    Raynaud's   dis- 
ease, 531 
Esophagismus,  139 
Estnesiometcr,  51 
Eucain  in  tetanus,  542 
Exalgin  in  chorea,  560 
Exaltation,  730 

Examination  in  insanity,  methods,  748, 
753 
in  nervous  diseases,  17 
Exophthalmic  goiter,  516 
blood  in,  520 

cardiovascular  symptoms  of,  519 
course  and  progress  of,  524 
diagnosis  of,  525 
digestive  disturbances  in,  520 
etiology  of,  517 
genital  disturbances  in,  524 

Soiter  in,  520 
emorrhage  in,  522 
mental  disturbances  in,  523 
morbid  anatomy  of.  518 
motor  symptoms  of,  522 
muscles  in,  519 
ocular  symptoms  of,  520 


Exophthalmic  goiter,  respiratory  changes 
in,  524 

secretory  symptoms  of,  522 

skin  in,  523 

symptoms  of,  519 

tables  of,  524 

treatment  of,  525 

vasomotor  symptoms  of,  522 
Exothyropexy,  526 
Extension  symptoms,  192 
Extrapial  hemorrhage,  76 
Eyes,  anomalies  of,  697" 
Eye-fltrain,  influence  of,  63 


Face,  center  for  movements  of,  169 
Facial  asymmetry,  691 

expression  in  insanity,  751,  752 
hemiatrophy  from  disease  of  trifacial 

nerve,  120 
length,  688,  691 
nerve,  123 

anatomical  considerations  of,  123 
paralysis  of,   125.     See  also  Facial 
paralysis, 
spasmodic  affections  of,  124 
paralysis,  125 
alternating,  132 
course  of,  128 
diagnosis  of,  124 
double,  128 
nuclear,  131 

peripheral,  etiology  of,  125 
prognosis  of,  130 
supranuclear,  132 
symptoms  of,  126 
treatment  of,  131 
spasm,  124 
Facioscapulohumeral  form  of   muscular 

atrophy,  417 
Falling  sickness,  631 
Family  ataxia,  462 
course  of,  468 
diagnosis  of,  468 
etiology  of,  464 
Friedreich's  form  of,  468 
Marie's  form  of,  468 
morbid  anatomy  of,  465 
prognosis  of,  469 
symptoms  of,  466 
treatment  of,  469 
varieties  of,  468 
chorea,  562 

history  in  insanity,  750 
myotonia,  572 
periodic  paralysis,  575 
tremor,  576 
Faradic  current,  test  with,  in  health,  42 
Fatigue  neuroses,  577 
Fever,  hysterical,  626 
Fibrillar  neuromata,  292 
Fibrillary  chorea,  564 

tremor,  30 
Fibroma  of  brain,  260 
Fibular  point,  310 

Field  of  vision,  64.    See  also  Visual  field. 
Fifth  nerve.    See  Trifacial  nerve. 
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PinRcr,  center  for  movements  of,   169 
First  tranial  nen'e.    i^>w?  Olfadorj/  nerve. 
Fixed  point,  64 
Flat-foot  in  iDti?nnitt«nt  limping,  533 

ill  tabes,  446 
Flat  headedness,  087 
Flat-roofed  palate,  693,  605 
Flavor,  66 

Flexibilitas  eerea,  735,  742 
Flexner'a  Herum  in  acut«  epinal  lepto- 


in  leptomenin^tiei,  8S 
Flight  of  idooa  in  deinenttA  [ineoox,  796 
Ply-blister  in  leptomeningitis,  SS 
Foeratpr's  method  of  division  of  nerve- 

rools  in  cerrfjral  palsies  of  children,  255 
Folie,  871 

a  deux,  716 

du  doute,  740 

impoaee,  716 

aimullanoc,  716 
Poot-clonuB,  37 


General  paralysis  of  the  insane,  805.     See 
also  Panilijlic  dtmenlia. 
parcaiB,   805.    6ee  also   ParalylU  dr- 

Gcnieulale  bodies,  lesion  of,  105 
Genital  disease  in  etiology  of  iusAiiity,  710 

dyatrophy,  504 

organs,  anomalies  of,  703 
Geniio-urinan'   function,    anomaliea   of, 
705 


191 

in  disease  of  labyrinth,  66 

positions  in  eerebcllar  diacaae,  101 
ForgetfulneaH  in  multiple  neuritis,  32 
Formes  fruates  in  multiple  eeleroua,  480 
Fourth  nerve,  anatomical  caiiaidcrationa 
of.  lOD      _  _ 
effect  of  division  of,  110 
Fowler's  solution  in  chorea,  660 
Freud'e  views  on  dreama,  758 
Friedreich'a  ataxia  or  diHoase,  463.     See 

alao  Famiiu  alalia. 
li^veblich's  dysiTDphia  adiposogeni  talis, 

497 
Frontal  lines,  173 
Front-tap  contraetion,  37 
Fmictional  nen'ous  diKcaBes,  493 

stigmata  of  degeneraey,  22 
Furor  epileptieua,  731 


GArr,  importance  of,  in  diagnosis,  23 

in  famdy  ataxia,  466 

in  idiopathic  muscular  atrophy,  414 

in  multiple  neuritis,  317 
sclerosis,  476 

in  Parkinson's  diseases,  5611 

in  sciatic  neuritis,  310 

para^lc^e,  370 
Galvamc  current,  test  of  muscle  by,  in 

health,  45 
Galvanometer  test  for  emotions,  756 
Ganglion  neuroma,  292 
Gastralgia^  148 
Gastric  branches   of   vaguti,  difcases  of. 
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Gigantism,  503 

Girtlle  sensation  in  tabes  tiorsalis,  433 

Glabellar  point,  172 

Glioma  of  brain,  257 

of  spinal  cord,  370 
Globus,  139 

Iiyst«ricus,  014 
Glosaopharvngeal  nerve,  anatomical  con- 
Bideralions  of,  138 
diseases  of,  138 
Gluteal  ner\e,  lesions  of,  307 

point,  310 
Glycosuria  in  acromegalia,  502 

m  insanity,  747 
Goiter,  exopbliialnuc,  51tl.        Sec  also 

Exophthalmic  goiter. 
Gothic  palate_,  693 
GoweiB  rule  in  testing  diplopia,  112 
Grandeur,  delusion  of,  738 
l?>ra|>hic-motor  aphasia,  ISl 
GraphoHpusniua,  577 
Graves'    disease,    616.         See   also   Ex- 

ophlhalmic  goiter. 
Gray  matter  of  cord,  lemons  of,  3S4 


HAsrr  spasm,  598 

Habitat,  Imixirtonce  of,  in  diagiiasis,  20 
Habits,  investigation  of,  19 
Hallucinations,  721 
conditions  in  which  they  occur,  724 
effect  of,  on  actions,  741 
examination  for,  723 
of  memory,  734 
ori^n  of,  723 
Hallueinatorj-  agitation,  742 
confusion,  724 
stuiior,  724 
Hallucinosis,  alcoholic,  acute,  707 
Hammer-toe,  308 

in  family  ataxia,  467 
Hand-dynamometer  of  Matliieu,  28 
Hand-writing,  examination  of,  69 
in  (chorea,  556 
in  motor  aphasia,  179 
Harelip,  0U7 

Honhiah  in  eliologj/  of  insanity,  708 
I  Head  injurica  in  clioloav  of  insanity,  712 
I      retraction  of,  in  cerebellar  disease,  191 
'      tetanu-x,  541 

I  Headache  a»  cerebral  symptom,  194 
I      in  briLin  absce^,  244 

lesions,  194 
I         tumora,  262 
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Headache  in  cerebral  syphilis,  485 

in  encephalic  syphilis,  488 

in  epilepsy,  636 

in  leptomeningitis,  81 

in  lesions  of  cerebellum,  191 

in  migraine,  647 

in  neurasthenia,  586 

in  pial  hemorrhage,  78 

in  tubercular  leptomeningitis,  93 
meningitis,  93 

in  tumor  of  brain,  262 

lead  cap,  586 

occipital,  in  cerebellar  disease,  191 

sick,  645 
Health,  electrical  tests  in,  42 
Hearing,  affections  of,  133 
in  leptomeningitis,  83 

center  for,  171 

electrical  testing  of,  49 

hallucinations  of,  722 

illusions  of,  725 

in  facial  paralysis,  128 

in  idiocy,  862 

testing  of,  65 
Heart  disease  in  etiology  of  insanity,  710 
Hebephrenic  form  of  dementia  pnecox, 
799 

insanity,  714 
Hebetude  from   tumors  in   corpus  cal- 

losum,  186 
Heboidophrenia.  799 
Heel-tendon  reflex,  37 
Hematoma  auris,  745 

of  dura  mater,  74 
Hematomyelia,  358 

diagnosis  of,  360 

etiology  of,  358 

morbid  anatomy  of,  359 

prognosis  of,  360 

symptoms  of,  359 

treatment  of,  360 
Hemianesthesia  in  cerebral  hemorrhage, 

212 
Hemianopic  pupillary  reaction,  104 
Hemianopsia,  double  homonymous,   ex- 
planation of  production  of,  103 

explanation  of  production  of,  101 

from  cerebral  hemorrhage,  212 

in  tumor  of  brain,  264 
Hemiatrophy,    facial,    from    disease    of 

trifacial  nerve,  120 
Hemicordal     lesion,  effect  of,  on  sensa- 
tion, 56,  57 
Hemiplegia,  29,  213 

associated  movements  in,  213 

causes  of,  213 

circulatory  disturbances  in,  215 

complications  of,  215 

contractures  in,  213 

from  cerebral  hemorrhage,  211 

gait  in,  214 

hemianesthesia  in,  215 

hysterical,  621 

in  brain-tumor,  264 

in  central  softening,  225 

in  cerebral  palsies  of  children,  248 

position  of  upper  extremity  in,  215 

58 


'  Hemiplegic  gait,  214 

state,  213.    See  also  Hemiplegia, 
Hemorrhage,  cerebellar,  217 
cerebral,  207 
apoplectic  state  in,  210 
clinical  forms  of,  217 
course  of,  216 
diagnosis  of,  218 
differential  diagnosis  of,  218 
etiology  of,  209 
hemiplegia  from,  213 
patholo^cal  anatomy  of,  208 
prognosis  of,  219 
sensory  disturbances  in,  212 
symptoms  of,  210 
treatment  of,  220 
trophic  disturbances  in,  212 
extradural  spinal,  282 
extrapial,  76 
into  spinal  cord,  358.    See  also  Hema- 

tomyelia. 
into  tumor  of  brain,  265 
intrapial,  77 
meningeal,  76 
pial,  76 

spinal  meningeal,  282 
diagnosis  of,  283 
etiology  of,  282 
morbid  anatomy  of,  283 
prognosis  of,  284 
symptoms  of,  283 
treatment  of,  284 
subdural  spinal,  282 
Hereditary  cerebellar  ataxia,  463 
cerebrospinal  syphilis,  491 
degeneracy,  683 
spastic  paraplegia,  469 
prognosis  of,  470 
symptoms  of,  409 
treatment  of,  469 
tropho-edema,  chronic,  539 
Heredity  in  etiology  of  insanity,  681 

neurotic  importance  of,  18 
Herpes  labialis  in  leptomeningitis,  83 
zoster,  334 

degeneration  in  peripheral  nerves  in, 
335 
spinal  cord  in,  335 
diagnasis  of,  336 
distribution  of,  336 
etiology  of,  334 
pathology  of,  335 
symptoms  of,  335 
treatment  of,  336 
Herpetifonn  morphea,  527 
Heterof)horia,  ()3 
Hiccup,  145 

Hide-bound  disease,  527 
Hip-roofed  palate,  693,  696 
History,  family,  in  insanity,  750 

of  patient  in  insanity,  750 
Horizontal    lo(*alization    of   cord-lesions, 

348 
Hot-baths  in  combined  sclerosis  of  cord, 
4G0 
in  leptomeningitis,  87 
in  multiple  neuritis,  333 
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Hoi-baths  in  tubercular  leptomoiixii^tlsy 

96 
Huntington's  chorea,  562 

disease,  562 
diagnosis  of,  563 
etidopar  of,  562 
morbid  anatomy  of,  562 
mnptoms  of,  563 
Hutchinson's  teeth,  697 
Hydrocephalic  cnr,  93 
Hydrocephalus,  271 

acute,  91.      See  also  LefjpiUnnemingiUj 
tubercular, 

course  of,  273 

diagnosis  of,  273 

etiology  of,  271 

external,  271 

internal,  271 

morbid  anatomy  of,  271 

prognosis  of,  274 

symptoms  of,  272 

treatment  of,  274 
Hydromyelocele,  383 
Hydrophobia,  542 

dia^mosis  of,  544 

morbid  anatomy  of,  543 

symptoms  of,  543 

treatm^it  of,  544 
Hydrotherapy  in  exophthalmic  goiter, 
525 

in  insanity,  766 

in  peychasthoiia,  597 
H:f0SGin  in  epile^y,  850 

m  etiology  of  msanity,  708 

in  mania.  781 

in  mental  disease,  769 

in  myoclonia.  565 

in  Paricinson's  disease,  572 

in  senile  dementia,  805 

in  torticollis,  150 
Hyoscyamin  in  epilepsy,  850 

in  etiology  of  insanity,  708 

in  mania,  781 

in  mental  disease,  769 
Hyperacusis,  133 
Hyperageusia,  67 
Hyperalgesia,  55 

in  mental  disease,  726 

in  tabes  dorsalis,  434 
Hyperemia,     cerebral,     200.    See     also 

Cerebral  hyperemia. 
Hyperesthesia,  55 

auditory,  65,  133,  134 

from  lesions  of  spinal  cord,  346 

hysterical,  611 

in  mental  disease,  726 

in  multiple  neuritis,  322 
Hyperhedonia,  727 
Hyperostosis  cranii,  507 
Hyperpituitarism,  496 
Hyperthyroidation,  517 
Hypertrophies,  localized,  536 

unsymmetrical,  538 
Hjrphedonia,  727 
Hypnotism,  666 

in  insanity,  772 

in  treatment  of  hysteria,  630 


Hypnotism,  methods  of  mdudng,  666    ~ 

uses  of,  667 
Hypnotudng,  methods  of,  666 
Hypochlorh3rdria  in  insanity,  746 
Hy]x>chondriacal  melanchoua,  782 

paralysis,  744 
Hypochondriasis,  737 

dSect  of,  on  actions,  743 

senile,  804 
Hypo^ossal    nerve,    anatomical   conifi- 
tions  of,  152 

paralysis,  153 

spasms,  152 
Hypog^ossus,  affections  of,  in  leptom< 

mgitis,  83 
Hypomania,  779 
Hypophysis  cerebri,  trophoneuroses 

lated  to,  496 
Hysteria,  602,  843 

aboulia  in,  613 

accidents  m,  613 

achromatopsia  in,  607 

agraphia  in,  624 

amnesia  in,  602,  612 

anesthesia  in,  605 
distribution  of^  608 
peculiarities  of,  609 

angina  pectoris  in,  624 

anorexia  in,  625 

anuria  in,  625 

aphonia  in,  624 

arc  de  cerde  in,  616,  617 

astasia  abasia  in,  622 

attacks  of  ecstasy  in,  619 
of  sle^  in,  619 

aura  of,  614 

oephalidgia  in,  623 

clonic  phase  of,  614 

contractures  of,  620 

cough  in,  622,  624 

course  of^  627 

coxalgia  m,  622 

dermographism  in,  627 

diagnosis  of,  628 

digestive  apparatus  in,  625 

dyschromatopsia  in,  606 

dysphagia  in,  625 

dyspnea  in,  625 

epileptoid  attacks  in,  619 
period  of,  614 

etiology  of,  613 

fever  of,  626 

globus  in,  614,  619 

grand  attacks  of,  614 

hearing  in,  606 

hemiplegia  in,  621 

hyperesthesia  in,  611 

impressionability  in^  613 

in  etiology  of  insanity,  711 

modified  attacks  of,  618 

monoplegia  in,  621 

motor  accidents  of,  620 

movements  in,  611 

muscular  atrophy  in,  627 

nodding  spasm  in,  622 

paralysis  of,  620 

period  of  clownism,  615 
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Hysteria,  period  of  delirium,  618 

of  passional  attitudes,  617,  618 
phase  of  contortions  of,  617 

of  grand  movements  of,  617 

of  resolution  of,  615 
prognosis  of,  628 
ptosis  in,  621 

pulmonary  congestion  in,  624 
reflexes  in,  609,  610,  620 
respiratory  affections  in,  619 
rhythmical  spasms  in,  622 
saltatory  chorea  in,  622 
sensory  accidents  of,  623 
simulation  in,  613 
smell  in,  606 

somnambulic  attacks  in,  619 
spasmogenic  zones  in,  611 
special  senses  in,  606 
spinal  irritability  in,  624 
stigmata  of,  605 

mental,  612 

motor,  611 

sensory,  605 
symptoms  of,  604 
syncopal  attacks  of,  619 
taste  m,  606 
tetanic  attacks  in,  618 
tics  in,  623 
tonic  phase  of,  614 
torticollis  in,  621 
trance  in,  619 
treatment  of,  629 

general,  629 

special^  630 
tremors  m,  623 
trophic  accidents  of,  626 
tyinpanites  in,  625 
urinary  apparatus  in,  625 
vasomotor  accidents  of,  627 

change  in,  605 
vertiginous  attacks  in,  619 
visceral  accidents  of,  624 

neuralgias  in,  624 
vision  in,  606 
Hysterical  anesthesia,  57,  605 

distribution  of,  608 
•      peculiarities  of,  609 
breast,  627 
contractures,  620 
fever,  626 
hyperesthesia,  611 
insanity,  843 
paralysis,  744 
pseudomeningitis,  623 
tics,  623 
tremors,  62i^ 
Hysterogenic  point  or  zone,  611 
Hysteroneurasthenia,  591,  650 


Ice  in  myelitis,  368 

Ice-bag  in  leptomeningitis,  87 
in  meningeal  hemorrhage,  284 
in  sciatic  neuritis,  312 
in  spinal  leptomeningitis,  281 

Idea-association,  actions  induced  by  dis- 
orders of,  742 


Idea-association,  disorders  of,  732 
Ideas,  accelerated  flow  of,  734 
defective  evolution  of,  728 
diminished  flow  of,  725 
disorders  of,  727 
imperative,  757 
Idiocy,  amaurotic  family,  253,  851 
attention  in,  864 
civility  and  politeness  in,  868 
classification  of,  851 
clothing  in,  900 

consciousness  and  personality  in,  877 
defined,  851 
destructiveness  in,  868 
diagnosis  of,  883 
education  of  attention  in,  893 

of  eye  in,  894 

of  hands  in,  895 

of  hearing  in,  894 

of  sense  of  touch  in,  893 

of  tast<?  and  smell  in,  894 
food  in,  900 
general  etiology  of,  859 

pathological  anatomy  of,  877 

symptomatology  of,  862 

treatment  of,  892 
hearing  in,  862 
hydrotherapy  in,  899 
instincts  in,  876 
intelligence  in,  873 
language  in,  871 

manual  and  industrial  training  in,  897 
masturbation  in,  900 
me<lical  treatment  of,  899 
Mongolian,  858 
moral  training  in,  898 
morbid  movements  in,  862 
muscular  sensibility  in,  862 
organic  sensations  in,  864 
I>ersonality  in,  876 
physical  culture  in,  899 
phvsiognomv  in,  870 
play  in,  868 
preoccupation  in,  866 
prognosis  of,  898 
psychological  evolution  in,  877 
reflection  in,  866 
responsibility  in,  876 
right-and-left-handedness  in,  863 
sentiments  in,  868 
sight  in,  861 
smell  in,  862 
special  aptitudes  in,  867 
surgical  treatment  of,  899 
tactile  pain  in,  862 
taste  in,  862 
teaching  of  cleanliness  in,  895 

language  in,  896 

to  walk  in,  S95 
thermic  sensibility  in,  862 
traumatic,  S58 

voluntarv  movements  in,  864 
will  in,  876 
Idiopathic  muscular  spasm,  38 
progressive    muscular    atrophy,    408. 

See  also  Progressive  muscular  atrth 

phy. 


Idiota,  education  of,  802 

savanta,  8SS 
Iliac  point,  310 
Illness,  the  cxaniinatiun  of,  20 
lUuBions,  72/) 

origin  of,  726 
Imitation  in  etiology  of  insanity,  716 
Imperative  ideae,  739 
Inanition  deUrium,  710 
Incoherence,  736 
r.  bicontinence,  urinary,  23 
l^Ulcofi^dinatioI1,  detection  of,  30 
rinoubua,  663 

kbdicanuria  in  inaanity,  747 
I  bdiflerem  electrode.  42 
r  Imliscriminate  cord-lesians,  3h>^ 
B  Infantile  cerebral  poises,  246.     See  also 
Cerebral  prdstt*  of  chiMrcn, 
type  of  muFHTulBi  atrophy,  417 
Infant ilistn,  ,513 
Infection  neuroses.  640 
Infertive  sinus   tiiromboiuE,   234.        See 

also  Sinu»  IhmnihiHni. 
loflaniination  of  brain,  23S 
r       of  nerves,  287.     See  Ntmrili*. 
I  SBRiunmalory  sinus  tbromboeis,  334 
I  Inwavcscent  apoplexy,  217 
Bjlllieril«d  Hypliitis  as  a  prnlisposing  cause 
f      U>  nervous  iJiseaae,  IM 
['.Jnaano,  aaylums  for,  700 
par.  73r. 

ioulation  of.  762 
moral  treatment  nf,  770 
[  Insanity,  671 

aoooinpanying  physical  diBeaseB  of,  743 
acute  treatment  of,  764 

310  in,  691 
Dohol  in  Citiology  of,  706 
attitude  in,  751 


Inaanit^,  etinli^'  of.  hyslcrift  in,  711 
imitation  in,  716 
intw-tions  in,  710 
menupiiuse  in,  714 
metallic  poisonB  in,  709 
morphin  in,  707 
nephritis  in,  710 
organic  nervous  diseaao  in.  711 
phvBioloincat  factore  in,  71S 
puberty  in,  713 
puerperal  state  in,  7H 
senility  in,  716 
aypliilis  in^  700 
tuSerculosiB  in,  710 
various  poisons  in,  70B 
examination  in,  methods,  748,  763 
general  etiology  of,  6SI 
symptomatology  of,  720 
treatment  of,  759 
hebcphrenie,  714 
heredity  in,  681 
I      hydrotlMTapy  in,  766 

hy|x>chlorhvdri«  in,  746 
I      hysterical,  843 

I      mnni(Mleprm«ive,  773.    SM^imMtmie 
depresBipe  in»anH]f. 


,  747 


behai 


751 

'    delusional.   S19. 


drculor,  786.       See  also  Circular  i 

nlassifieatian  of,  673 
commotion,  712 
deQnition  of,  671 


diel  ii 


766 


massage  m, 

menslnialio 

mom!  eauses  of,  T15 

motor  disonlers  in,  744 

paralyses  in,  744 

physiognomy  i[i,  751 

progressive  sysleniatiipd,  819 

prr»pliylaxis  of,  701 

psyeliothernpy  in,  763 

reciprocal,  716 

reflM<  disorders  of,  745 


in,  721 


disorders  of  s 
drugs  in.  760 
electrotherapy  in,  76R 
epilcpiic,  843 

acute  transitory,  846 

ehronjc,  S47 

troatmenl  of,  S47 
etiology  of,  atheromatous  arteries  i 


,.  765 


strmn  in,  706 
temperature  changes 
toxic  influences  in,  7< 
traumatic,  712 
trophic  disorders 
I,  748 


,  746 


745 


■See  also  MuUipU 


710 


7as 

.,  710 


co<-ain  in,  70K 
epilepsy  in,  711 
exhaustion  in,  713 
gai<tro-inteslinal  disorders  in, 

Ecnital  diseane  in,  710 
asliLsh  in,  70S 
head  injuries  In,  712 
heart  disease  in,  710 


voacular  disorders 
Insomnia,  060 
etiology  of.  6a0 
symptoms  of,  66tl 
treatment  of,  IMH 
Insulnr  Bclerosis,  473 
I      txrtbrosirinal  aelrrosis. 
,  Integument,  examination  of,  26 
i  Intelligence,  testing  of,  755 
;  Intention  tremor,  30 
'  in  multiple  sclerosis,  477 

I  Intermittent  limping,  532 
treatment  of,  633 
mania,  779 
Intermittirende  Hinke,  532 
Ini«rnai  capsule,  function  of,  185 
I  lesions  of,  elTect  of,  on  aenaat 

motor  pathn  in,  185 
I         sensory  paths  in,  185 
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Intrapial  hemorrhage,  77 
Intrapsychic  ataxia,  798 
Invasion  symptoms,  192 
Involution  melancholia,  791 
course  of,  793 
prognosis  of,  793 
symptoms  of,  792 
treatment  of,  793 
lodid  of  potassium  in  bronchial  asthma, 

144 
lodids  in  cerebral  hemorrhage,  221 

in  cerebrospinal  syphilis,  492 

in  intermittent  limping,  533 

in  leptomeningitis,  88 

in  neuritis,  291 
Iodoform,  injection  of,  within  dura  in 
tubercular  leptomeningitis,  96 

ointment  for  leptomeningitis,  88 
Iridoplegia,  63 
Iron  in  chorea,  560 

in  multiple  neuritis,  333 

in  neurasthenia,  593 
Irradiation,  729 
Irresein,  671 
Irritabihty,  731 
Irritative  brain-lesions,  192 
Irrsinn,  671 
Isolation  of  insane,  762 


Jacksonian  convulsions,  32 
in  cerebral  softening,  225 

fits,  565 
Jaw-jerk^  production  of,  34 
Jendrassik  s  method  of  reinforcing  knee- 
jerk,  36 
Jomts,  Charcot^  40,  445 

motility  of,  m  infantile  cerebral  pal- 
sies, 250 

testing  sensibility  of,  54 

trophic  disorders  of,  40 
Judgment,  weakness  of,  740 
Jumpers,  600 
Juvenile  atrophy,  417 

tabes,  451 

variety  of  idiopathic  muscular  atro- 
phy, 417 


Kakidrosis,  779 

Kakk6,  314.  328 

Keelnshaped  skull,  688 

Kemig's  sign  in  leptomeningitis,  82 

in  tetanus,  540 
Knee-jerk,  36 

reinforced  by  Jendrassik's  method,  36 
Kocher*s  ventil  operation  in  idiocy  899      , 
Koch's  bacillus  in  leptomeningitis,  79 
Korsakoff's  psychosis,  707 
senile,  804 


Lability  of  phenomena,  732 
Labioglossolaryngeal  paralysis,  157.    See 
also  Polio-encephalitis  inferior  chronica, 
Labyrinthial  disturbance  in  tabes,  439 


Lachrymal  reflex  in  hysteria,  608 
Lalling,  68 

Landholt's  rule  in  testing  diplopia,  111 
Landouzy-D6j6rine    type    of    muscular 

atrophy,  417 
Landry's  paralysis,  372 
course  of,  375 
diagnosis  of,  375 
etiology  of,  373 
morbid  anatomy  of,  374 
prognosis  of,  375 
symptoms  of,  374 
treatment  of,  375 
Laryngeal  crisis,  442 
epilepsy,  142 
muscles,  action  of,  140 
nerves,  139 
palsies  in  tabes,  442 
paralyses,  140 
abauctor,  140 
adductor,  140 
complete  bilateral,  142 
diagnosis  of,  140 
of  tensors,  141 
treatment  of,  142 
spasm,  142 
stroke,  442 
Larynx,  anesthesia  of,  142 
Latah,  600 

Latent  lesions  of  cerebral  cortex,  171 
Lateropulsion,  569 
Lathyrism,  470 
Law  of  regression,  728 
Lead  in  etiology  of  insanity,  709 
Lead-cap  headache,  586 
Lead-palsy,  326 
prognosis  of,  331 
treatment  of,  332 
Leg  sign  in  tetany.  548 
Ltmgth-breadth  index,  688,  691 
Loontiasis  ossca,  507 
Leprosy,  Asturian,  470  * 

Lei)rous  neuritis,  329 
Leptocephalus,  687 
Leptomeningitis,  78 
acute,  spinal,  278 
course  of,  280 
diagnosis  of,  280 
etioloRy  of,  278 
morbid  anatomy  of,  279 
(Jsler's  classification  of,  79 
prognosis  of,  281 
symptoms  of,  279 
treatment  of,  281 
chronic,  98 
spinal,  282 

morbid  anatomy  of,  282 
prognosis  of,  282 
symptoms  of,  282 
treatment  of,  282 
course  of,  84 
diagnosis  of,  85 
diplococcus  variety,  90 
etiolog\'  of,  78 
headache  in,  81 
Kemig's  sign  in,  82 
lumbar  puncture  in,  89 
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LeptomeDin^tia,  pathological  anatomy  of, 
80 

prognosis  of,  86 
'  ^srmptoms  of,  81 
treatment  of,  87 
tubercular,  91 
course  of,  95 
diagnosis  of,  95 
etiologv  of,  91 
headadie  in,  93 
patholo^cal  anatomy  of,  91 
pro^osis  oif  96 
pupils  in,  94 
symptoms  of,  92 
treatment  of,  96 
varieties  of,  90 
Lesions  of  one-half  of  cord,  effect  of,  56 
of  spinal  cord,  imesthesia  in,  55 

combinec^    in   anemias   and   car 
chexias,  460 
Leukomyelitis.  posteriw,  422.     See  also 

Tabes  dorealia. 
lids,  examination  of.  62 
Ligaments,  trophic  oisoiden  oi.  40 
Til^tning  pains  in  tabes  dorsalis.  432 
Lunbe,  anomafies  of,  705 
Limp  chorea,  559 
Limping,  intennittent,  532 

teeatment  of,  533 
Ungual  spasm.  152 
Lipoma  of  bram,  260 
lipomatosis,  S3rmmetrical,  586 
I^,  anomalies  of.  697 
Litigation  p^chosis,  651 
liule's  disease,  252 
Local  asphyxia,  530 
convuisicms,  32 
death,  530 
flyncope,  530 
Localisation,  cerebral,  165 

general  considerations  of,  165 
in  derebral  cortex,  165 
motor  cortical,  167 
of  cord-lesion,  horizontal,  348 

vertical,  344 
of  lesions  of  cauda  equina,  357 
sensory  cortical,  170 
spinal,  337 
Localized  hypertrophies,  536 

symptoms,  193 
Lockjaw,  540 
Locomotor  ataxia,  progressive,  422.    See 

also  Tabes  dorsalis, 
Logorrhea,  731 
Lumbar  points,  310 
puncture,  27 

in  leptomcnin^tis,  89 
in  serous  menmgitis,  98 
in  spinal  leptomeningitis,  281 
in  tubercular  meningitis,  97 
Lyssa,  542 
Lyssophobia,  544 


Macrocephalus,  687 

Macroglossus,  697 

Magnesium  sulphate  in  chorea,  561 


Make  of  curr^it,  42 
Maladie  des  tics,  598,  740 
Mandibular  muscles,  paralysis  of,  from 
disease  of  trifacial  nerve,  120 

reflex,  34 
Mania,  776 

acute  delirious,  779 

course  of,  780 

diagnods  oi,  780 

dis&actibility  in,  777 

etidogv  of,  775 

intennittent,  779 

mitis,  779 

periodic^  779 

prognosis  cL  776 

reasoning,  7/9 

recurrent,  779 

senile^  804 

transitory,  779 

treatment  <^,  780 

imijroductive.  774 

varieties  of,  779 
Manic  stupor,  774 
ManioKlepressive  insanity,  773 

cbcular  type,  786.    See  also  Cireuiar 

iruianUjf. 
dassification  of,  775 
d^ressive  i^iase,  781.       See  also 

etidogy  of,  775 

manic  phase,  775.    See  also  Mania, 
ptofpaoaa  of,  776 
Marantic  sinus  thrombosis,  233.      See 

also  Sinus  tkrambona. 
Massage  in  anterior  ppliomyditas,  392 

in  combined  sderons  of  cord,  460 

ita  exophthalmic  goiter,  525 

in  facial  paralysis,  131 

in  infantile  corebral  palsies,  255 

in  insanity,  766 

in  intermittent  limping,  533 

in  Landry's  paralysis,  376 

in  multiple  neuritis,  333,  334 

in  myelitis,  368 

in  neuritis,  291 
of  brachial  plexus,  306 

in  ps^chasthenia,  597 

in  sciatic  neuritis,  313 

in  spinal  muscular  progressive  atrophy, 
408 

in  tabes  dorsalis,  454 
Massive  type  of  acromegalia,  503 
Masticatory  paralysis,  119 

spasm,  119 
Mastoid  disease,  importance  of,  66 
Masturbation  in  insanity,  treatment  of, 

773 
Mathieu's  hand-dynamometer,  28 
Maximal  points  of  pain,  58 
Median  nerve,  lesions  of,  300 
Medulla  oblongata,  symptoms  of  lesions 

of,  189 
Megalocephalie,  507 
Megalodactyl,  703 
Megalomelus,  703 
Melancholia,  781 

agitata,  735,  792 
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Melancholia  anxiosa,  792 
attonita,  735 
course  of,  784 
diagnosis  of,  784 
hypochondriacal,  782 
involution,  791.       See  also  Involution 

melancholia. 
passiva,  735 
prognosis,  776 
senile,  804 
simplex,  792 
stuporosa,  793 
treatment  of,  785 
varieties  of,  784 
Memory  defects,  actions  induced  by,  741 
disorders  of,  733 
importance  of,  in  diagnosis,  23 
testing  of,  754 
Memory-pictures,  disorders  of,  727,  728 
Memory-store,  734 
M6nidre's  disease,  136.      See  also  Aural 

vertigo. 
Meningeal  hemorrhage,  739 

spmal,  282 
Meninges,  cerebral,  72 

spinal,  tumors  of,  278 
Meningitis,  acute  cerebral,  78.     See  also 
Leptomeningits   and   Pachymenin- 
gitis. 
serous,  80 
basilar,  91.     See  also  Leptomeningitis ^ 

tubercular. 
cerebral,  syphilitic,  483 
symptoms  of,  485 
cerebrospinal,   78.        See  also  Lepto- 

meningitis. 
chronic  infantile,  97 
diplococcus  variety,  90 
course,  90 
diagnosis,  90 
etiology^  90 
prognosis,  90 
symptoms,  90 
treatment,  90 
externa  serosa,  97 
interna  serosa,  97 

purulent,  78.       See  also  Leptomenin- 
gitis. 
serosa  spinalis  circumscripta,  380 
serous,  97 
course,  98 
diagnosis,  98 
etiology,  97 
pathology,  97 
symptoms,  97 
treatment,  98 
spinal,  276 
syphilitic  spinal,  489 
Menmgocele,  382 
Meninf^omyelitis,  spinal »  276 

syphilitic,  489 
Menmgomyelocele,  382 
Menopause  in  etiology  of  insanity,  714 
Menstruation  in  insanity,  747 
Mental  condition  of  patient,  examination 
of,  22 
diseases,  671 


Mental  disturbance  as  a  cerebral  symp- 
tom, 194 

strain,  705 

symptoms  in  tumor  of  brain,  262 

torticollis,  150,  601 
Meralgia  paresthetica,  306 
Mercurial    inunctions    in    acute    spinal 
leptomeningitis,  281 
in  neuritis,  291 
Mercury  in  cerebrospinal  sj'philis,  492 

in  etiology  of  insanity,  709 

in  hydrocephalus,  274 

in  leptomeningitis,  88 

in  sciatic  neuritis,  313 

in  tabes  dorsalis,  453 
Merkfahigkeit,  734,  754 
Mer>'cism,  149 
Mesocephalic  head,  686 
Metallic  poisons,  insanity  and,  709 
Metatarsalgia,  308 
Microcephalus,  687 
Micromania,  737 
Middle-ear  disease,  66 
Migraine,  645 

course  of,  648 

diagnosis  of,  648 

etiology  of,  645 

headache  in,  647 

ophthalmoplegic,  646 

patholo^  of,  648 

prognosis  of,  649 

symptoms  of,  646 

treatment  of,  649 
Mimic  spasm,  598 
Mind-blindness,  69,  177 

lesion  causing,  171 
Mirror-speech,  70 
Mirror-writing,  70 
Misophobia,  595 
Modal  change,  46 
Mogigraphia,  577 
Mongolian  idiocy,  858 
Monocular  diplopia,  63 
Monomania,  819 
Monoplegia,  29 

in  tumor  of  brain,  264 
Moods,  729 
Moral  causes  of  insanity,  715 

treatment  of  insane,  770 
Morbus  sacer,  631 
Morel  ear,  699,  700 
Morphin  in  caisson  disease,  378 

in  chorea,  560 

in  etiology  of  insanity,  707 

in  leptomeningitis,  87 

in  mental  disease,  769 

in  migraine,  649 

in  neuralgia.  657 

in  Raynaud  s  disease,  531 

in  sciatic  neuritis,  313 

in  tabes  dorsalis,  456 

in  tetanus,  542 
Morphological  stigmata  of  degeneracy,  21 
Morton's  disease,  308 
Morvan's  disease,  399 
Motility,  28 

increased,  30 
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Motility,  reduced,  28     .  . 
Motor  aphasia,  178 
areas  of  pain,  localisation  of,  by  eleo- 

tridty,  49 
disorders  in  insanity,  744 
function,  anomalies  of,  704 
neuroses.  562 

■  points  or  face  and  nedc,  42 
of  lower  extremity,  46,  46,  47 
of  upper  extremity,  43,  44 
tics,  594 

tracts  of  brain,  185-191 
Movement,  halludnations  of,  722 
Movements,  associated,  82 

postplegic,  31 
Multiple  abscesses  of  brain,  242 
cerebrospinal  sclerosb,  473 
bulbar  symptoms  of,  479 
cerebral  symptoms  of,  479 
course  of,  479 
diagnosis  of,  480 
etiology  of.  473 
forms  of,  479 
intention  tr^nor  in,  477 
morbid  anatomy  of.  475 
motor  features  of,  476 
prognosis  of,  481 
reflexes  in,  476 
sensory  symptoms  of,  478 
symptoms  ot,  476 
treatment  of,  481 
trophic  disturbances  in,  479 
vertigo  in,  479 
visual  disturbances  in,  479 
neuritis,  314.    See  also  Newritu. 

recurrent,  329 
neuromata,  292 

paralyses  of  cranial  nerves,  154 
Muscles,  electrical  testing  of,  41 
testing  of  power  of.  28,  29 
trophic  disorders  of,  40 
Muscular  sense,  testing  of,  54 
spasm,  idiopathic  J  38 
system,  examination  of,  28 
Musculospiral  nerve,  lesions  of,  298 
Mutism,  753 

in  dementia  prsecox,  797 
in  hysteria,  68 
Myasthenia  gravis,  162 
Myasthenic  reaction,  49 
Myelinic  neuromata,  292 
Myelitis,  361 

acute  bulbar,  162 

syphilitic,  490 
atrophy  in,  364 
central,  362 
course  of,  366 
diagnosis  of,  366 

differential,  367 
disseminated,  362 
etiologv  of,  362 
morbid  anatomy  of,  362 
motor  symptoms  of,  364 
paraplegia  m,  369 
prognosis  of,  367 
reflexes  in,  364 
sensory  symptoms  of,  364 


Myditis,  symptoms  of,  863 

transverse,  362 

treatment  of,  368 

trophic  changes  in,  365 
Myelocele,  383 
Myockmia,  568 

diagnosis  of,  565 

etiology  of,  564 

prognosis  of,  565 

symptoms  of,  564 

treatm^it  of,  575 
Myoclonus,  563 

diagnosis  of,  641 

epilepsy^  640 

prognosis  of.  641 

treatment  of,  641 
Myoidema,  38,  319 
Myoidism  in  tabes,  431 
Myopathic  fades,  411 
Myoi>ath^,  primitive  progiyive,  408 
Myositis  m  multiple  neuntis,  314 
Myotonia,  32,  582.     See  also  Tftomssfi's 
dueate, 

atrophica,  573 

congenita,  572 

famil^r,  572 
Myotonic  reaction,  48 
Myriachit,  600 
Mysophobia,  775 
Myxedema,  509 

acquired,  of  adults,  509   . 

conflenital.  512 

etiolo|g^  of,  514 

morbid  anatomy  of,  515 

<q>erative,  511 

treatment  of,  515 
Myxedematous  idiocy,  512 

retardation,  513 


Narcolepsy,  664 

Narrow-headedness,  687 

Nasal  crises  in  tabes,  439 

Naso-occipital  arc,  673,  691 

Nasus  aduncus,  698 

Negation,  delusion  of,  738 

Negativism  in  dementia  precox,  797 

Neologisms,  753 

Nephritic  crisis,  441 

Nephritis  in  etiology  of  insanity,  710 

Nerve,  circumflex.    See  Circumflex  nerve. 

divided,  changes  in,  2S6 
regeneration  of,  286 
symptoms  of,  285 
treatment  of,  287 

division  of,  285 

electric  tests  of,  in  health,  42 

median.     See  Median  nerve. 

musculospiral.  See  Mttsculoepiral  nerve. 

phrenic.     See  Phrenic  nerve. 

suprascapular.         See   Suprascapular 
nert^e. 

suture  of,  287 

thoracic.     See  Thoracic  nerve, 

ulnar.     See  Ulnar  nerve. 
Nerve-grafting  for  neuromata,  294 
Nerves,  cutaneous  distribution  of,  52,  53 
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Nerves,  electrical  testing  of,  41 

inflammation  of,  287.      See  also  Neu- 
ritis. 

of  lower  extremity.  lesions  of,  306 

of  tnmk,  lesions  of,  306 

spinal.     See  Spinal  nerves. 
Nerve-stretching  for  neuromata,  294 
Nerve-trunk,  lesion  of,  anesthesia  in,  55 
Nerve-tumors,   291.        Sec  also  Neuro- 
mata. 
Nervous  coughs,  143 

diseases,  functional,  495 

organic,  in  etiology  of  insanity,  711 

dyspepsia,  149 

exhaustion,   584.        See  also  Neuras- 
thenia. 

prostration,    584.     See    also    Neuras- 
thenia. 

system,  examination,  in  insanity,  753 
syphilis  of,  481 
Neuralgia,  652 

characters  of,  653 

conditions  favoring,  653 

in  branches  of  trifacial,  122 

in  insanity,  744 

pathology  of,  654 

treatment  of,  656 

trifacial,  655 

varieties  of,  655 
Neurasthenia,  584 

circulatory  disorders  in,  688 

course  of,  591 

diagnosis  of,  591 

disorders  of  hearing  in,  588 
of  smell  in,  588 
of  taste  in,  588 

etiology  of,  584 

fear  in,  590 

forms  of,  590 

gastro-intestinal  disorders  in,  588 

general  state  in,  590 

genital  disorders  in,  589 

headache  in,  586 

mental  disturbances  in,  589 

motor  disorders  of,  585 

nosophobias  in,  589 

photophobia  in,  587 

prognosis  of,  591 

secretory  disorders  in^  588 

sensory  disturbances  m,  586 

sleep  in,  590 

symptoms  of,  585 

tenclemess  in,  587 

traumatic,  650 

visual  disturbances  in,  587 
field  in,  64 
Neuritis,  287 

adventitious,  288 

alcoholic,  326 

diagnosis  of,  290 

etiology  of,  287 

leprous,  329 

migrans,  288 

morbid  anatomy  of,  287 

multiple,  314 

accommodation  in,  323 
alcoholic  form  of,  33 


Neuritis,  multiple,  course  of,  325 
diagnosis  of,  330 

of  the  toxic  cause  of,  331 
differential  diagnosis  of,  from  hys- 
teria, 331 
from  lead-poisoning,  326 
from  locomotor  ataxia,  330 
from  myelitis,  330 
from  pernicious  anemias,  331 
from  poliomyelitis,  330 
electrical  changes  in,  319 
etiolo^  of,  314 
general  conditions  in,  323 
lesions  in  muscles  in,  317 
in  nerves  in,  315 
of  brain  in,  316 
of  spinal  cord  in.  316 
morbid  anatomy  of,  315 
motions  of  eyes  in,  322 
nutrition  in.  323 
pro^osis  of,  331 
pupils  in,  322 
recurrent,  329 
reflexes  in,  320 
special  forms  of,  325 
symptoms  of,  317 
mental,  323 
motor,  317 
muscular,  317 
ocular,  322 
sensory,  321 
treatment  of  j  332 
trophic  conditions  in,  323 
vision  in,  322 
of  brachial  plexus,  304 
causes  of,  304 
diagnosis  of,  305 
prognosis  of,  305 
symptoms  of,  304 
treatment  of^  305 
of  branches  of  tnfacial,  122 
optic,  106 

as  a  symptom,  195 
parenchymatous,  288 
prognosis  of,  290 
sciatic,  308 
causes  of,  308 
diagnosis  of,  311 
double,  311 

morbid  anatomy  of,  309 
symptoms  of,  309 
tencler  points  in,  310 
treatment  of,  312 
symptoms  of,  288 
syphilitic,  491 
treatment  of,  290 
Neuroma  of  brain,  260 
Neuromata,  292 
amputation,  292 
amyelinic,  292 
cellular,  292 
diagnosis  of,  293 
dolorosa,  292 
etiology  of,  293 
fibrillar,  292 
ganglion,  292 
multiple,  292 
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Neuromata,  myelinic,  292 

prognosis  of,  2d3 

symptoms  d:,  2d3 
*  traumatic,  292 

treatment  of,  294 
Neuropsychoses,  843 
Neuroretinitis,  106 
Neuroses,  495 

classification  of,  495 

fatigue,  577 

following  traumatism,  649 

infection,  540 

motor,  562 

occupation,  20,  577,  583 
Neurotabes,  451 

Neurotic  heredity  in  diagnosis,  18 
Nightmare,  663 
Night-terrors,  23,  663 
Ninth   nerve.      •  See  Oloasopharyngeal 

nerve. 
Nitrate  of  strychnin  in  nnnal  progres- 
sive muscular  atrophy.  4!0S 
Nitrite  of  amyl  in  broncnial  asthma,  145 

in  tetanus,  542 
Nitroglycerin  in  migraine,  649 

in  sciatic  neuritis,  313 
Nocturnal  enuresiB,  663 


qnlepsy,  637 
Noddh 


Idi^  spasm  in  hy^^eria,  622 
Normal  diild,  devefopment  of  the  facul- 
ties of,  879 
Nose,  anomalies  of,  698 
Nosebleed  after  middle  life,  203 
Nutrition,  abn<Hinal  variations  in,  39 
Nystagmus,  115 


Obuque  line,  173 

Obturator  nerve,  lesions  of,  307 

Occupation  neuroses,  20,  577^  583 

predisposing  to  nervous  disease,  20 
Ocular  muscle,  spasms  of,  115 
muscles,  action  of,  109 
nerves,  anatomical  considerations  of, 
108 
diseases  of,  108 
palsies,  110 
causes  of,  114 
diagnosis  of.  111 
location  of  lesion  in,  113 
treatment  of,  116 
Oculomotor  apparatus,   double  cortical 

representation  of,  109 
Olfactory  nerve,  diseases  of,  100 
Oligodactyly,  703 
Oligomelus,  703 
Oliguria  in  insanity,  746 
Operative  myxedema.  511 
Ophthalmic  test  in  tubercular  meningitis, 

96 
Ophthalmoplegia  externa,  63 
interna,  63 

progressive,    155.         See   also   Polio- 
encephcditis  superior  chronica. 
Ophthalmoplegic  migraine,  646 
Ophthalmoscope,  importance  of,  to  neu- 
rologist, 63 


Ophthalmoscopic  picture  ui  amaurotic 

family  idiocy,  253 
Opisthognathism,  689 
Opisthotonos  in  cerebellar  disease,  190 
Oi>ium  in  epilepsy,  645 
UI  insanity,  769 
UI  mama,  781 
in  melancholia,  786 
in  paratytic  dementia,  818 
in  Parkinson's  disease,  572 
in  torticollis,  150 
Opium-bromid  treatment  in  epfl^pey,  849 
Optic  ne^ve,  anatomy  of,  101 
atrophy  of,  40,  107 
diseases  of,  101    • 
lesions  of,  101,  106 
neuritis  as  a  ^mptom,  195 

in  tumors  of  brain,  263 
thalami,  function  of,  187 

lesions  of,  105,  187 
tract,  lesions  of,  101-106 
Orbits,  asymmetry  of,  692 
'Orientation^  patient's,  754 
Orthognathiffln,  689 

Osier's  classification  of  acute  leptomen- 
ingitis, 79 
Ost^-arthropathie  hypertn^ihiante 

pneumique,  529 
OBteo-arthropathy,  hypertrophic,  529 
Osteoma  of  brain,  260 
Othematoma,  745 
Oxaluria  ui  insanity,  746 
Oxyoephalus,  687 


Paghtdbbmatoxtb  cachexia,  509 
Pachymeningitb,  74 
cervicalis  hypertrophica,  277 
externa,  74 

spinalis,  278 
hsDmorrhagica,  74 
interna,  74 

course  of,  74 

diagnosis  of,  76 

etiology  of,  74 

pathological  anatomy  of,  74 

spinalis,  277 

symptoms  of,  75 

treatment  of,  76 
Pain,  areas  of,  visceral  disease  and,  58 
as  a  cerebral  symptom,  195 
as  a  symptom,  57 
description  of,  by  patients,  63 
in  angina  pectoris,  147 
in  brain  disease,  62 
in  myelitis,  363 
in  neuritis,  289 
in  sciatic  neuritis,  309 
in  spinal  tumors,  380 
in  syphilitic  meningitis,  489 
in  taoes  dorsalis,  432,  433 
maximal  points  of,  58 
sense,  testing  of,  51 
Palate,  asymmetrical,  693,  696 
cleft,  694 

deformities  of,  692 
dome-shaped,  693,  695 
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Palate,  flat-roofed,  693,  695 

Gothic,  693,  695 

hip-roofed,  693,  696 

with  horsehoe  arch,  693,  695 
Palpebral  reflex,  33 
Palpitation,  cardiac,  146 

in  brain  tumor,  196 
Palsies,  combined,  of  nerves  of  arm,  302 

in  tabes  dorsalis,  431 

sleep,  665 
Palsy,  Beirs,  125 

diver's,    376.     See    also    Caisson   dis- 
ease. 

scriveners',  577 

wasting,  401 
Panophthalmitis  in  leptomeningitis,  83 
Papilla,  optic,  diseases  of,  105 
Papillitis,  105 

in  tumor  of  brain,  263 
Papilloneuritis,  106 
Paradoxical  contraction,  37 
ParafRn  in  facial  hemiatrophy,  121 
Parageusia,  67 
Paragraphia,  69 
Paraldehyd  in  mania,  781 

in  mental  disease,  770 

in  senile  dementia,  805 
Paralysis,   acute,   ascending,  372.       See 
also  Landry's  paralysis. 

agitans,   566.        See  also  Parkins<m*s 
disease. 

beri-beric  residual,  329 

Brown-S^quard,  cord-lesion  in,  56,  57 

bulbar,  asthenic,  162 

cerebral,  of  .children,  246 

chronic  nuclear  ocular,  155.     See  also 
Folioencephdlitis  superior  chronica. 

diphtheric,  327 

facial,  125.     See  also  Facial  paralysis. 

family  periodic,  575 

from  brain-abscess,  243 

from  cerebral  hemorrhage,  226 

from  cord-lesion,  344 

hypoglossal,  153 

in  anterior  poliomyelitis,  387 

in  cerebral  softening,  225,  226 

in  hysteria,  620 

in  insanity,  744 

in  multiple  neuritis,  317 

in  myelitis,  364 

in  syphilitic  meningitis,  490 

in  tabes  dorsalis,  ^1 

labioglossolaryngeal,   157.        See  also 
Polioencephalitis  chronica. 

Landry's,  372 

laryngeal,   140.        See  also  Laryngeal 
paralysis. 

masticatory,  119 

multiple,  of  cranial  nerves,  154 

ocular,  110.     See  also  Ocular  palsy. 

of  anterior  crural  nerve,  306 

of  auditory  nerve,  134 

of  circumflex  nerve,  297 

of  facial  nerve,  125 

of  median  nerve,  300 

of  musculospiral  nerve,  298 

of  obturator  nerve,  307 


Paralysis  of  phrenic  nerve,  295 
of  posterior  thoracic  nerve,  296 
of  sciatic  nerve,  307 
of  spinal  accessory  nerve,  151 
of  superior  gluteal  nerve,  307 
of  suprascapular  nerve,  297 
of  tongue,  153 
pharyngeal,  139 
progressive  bulbar,    157.         See  also 

Polioencephalitis  inferior  chronica, 
pseudobulbar,  162 
pseudohypertrophic,  417 
syphilitic  spinal,  77 
ulnar,  301 
Paralytic  chorea,  559 
dementia,  802,  805 
definition  of,  805 
diagnosis  of,  814 

differentiation  of,  from  alcoholism, 
815 
from  cerebrospinal  S3rphilis,  816 
from  multiple  sclerosis,  817 
from  neurasthenia,  815 
duration  and  prognosis  of,  814 
etiology  of,  806 
mental  symptoms  of,  809 
pathological  anatomy  of,  817 
physical  symptoms  of,  809 
prodromal  period  of,  808 
symptomatology  of,  808 
terminal  period  of,  814 
treatment  of,  818 
Paramimia,  69,  177 
Paramyoclonus,  573 

multiplex,  564 
Paramyotonia,  congenital,  573 
Paranoia.  819 
alcoholic,  707 

course  and  prognosis  of,  842 
definition  of,  819 
erotica,  823 
etiology  of,  820 
expansive  period  of,  823 
hallucinatoria  acuta,  819 
chronica,  819 
'  inventoria,  823 
morbid  anatomy  of,  842 
periodica,  778 
persecutory  period  of,  821 
prodromal  period  of,  820 
querulans,  823 
reformatoria,  823 
religiosa,  823 
simplex  acuta,  819 

chronica,  819 
symptomatology  of,  820 
treatment  of,  842 
varieties  of,  819 
Paranoid    form    of    dementia    prsecox, 

801 
Paraphasia,  176,  179 
Paraphrasia,  69 

Paraplegia,  29,  369.     See  also  Paraplegic 
state. 
ataxic.  457 

sypnilitic,  490 
from  hematomyelia,  360 


924 


INDEX. 


Paraplegia,  hereditary  spastic,  480.  See 
also  Hereditary  spaetic  paraplegia, 
in  myelitis,  369 
in  spmal  tumors,  380 


Paraplegic  fsait.  370 
state,  attituac 


le  in,  371 
etiology  of,  369 
(^t  in,  370 
m  myelitis,  369 
prognosis  of,  372 
reflexes  in,  371 
symptoms  of,  369 
treatment  of,  372 
Paras3rphilitic  diseases,  493 
acquired,  493 
hereditary,  494 
n^TOUS  disease,  481 
Parenchymatous  neuritis,  288 
Paresis,  general,  in  cerebral  hemorrhage, 

219 
Paresthesia  in  multiple  neuritis,  321 

in  neuritis,  288 
Paresthesise,  55 
Parkinson's  disease,  566 
course  of,  571 
diagnosis  of,  572 
etiology  of,  566 
mental  state  in,  571 
morbid  anatomy  of,  566 
muscular  rigklity  in,  568 
palsy  in,  571 

sensory  disturbances  in,  571 
qnmptoms  of,  567 
treatment  of,  572 
trembling  in,  569 
Past  illness,  mvestigation  of,  19 
Patellar  pomt,  310 

reflex,  36 
Pathological  drunkenness,  707 
Patient,  antecedents  of,  18 
examination  of,  17-71 
observation  of,  in  insanity,  751 
Favor  noctumus,  663 
Pellagra,  470 

treatment,  472 
Pellarella,  470 

Percussion  in  brain  disease,  195 
Per-arteritis,  (lercbral,  202 
P(?rincuriti8,  288 
Periodical  mania,  779 

swelling,  534 
Peripheral  nen'cs,  trophic  disease  of,  40 

paralysis  in  insanity,  744 
Peroneal  ne^^'e,  lesions  of,  307 
variety  of  idiopathic  muscular  atrophy, 
417 
Pers<^cution,  delusion  of,  737 
Personal  history,  19 
Peterson's  caliiHjrs,  689,  690 
Petit  null,  (his 
Pharyngeal  crises,  442 

paralysis,  139 
Pharyngeal  n»flex,  34 

sp:usm,  139 
Phena<'etin  in  acromegalia,  503 
in  epile|)sv,  (Miy 
in  tabes  dorMilis,  456 


Phocomelus,  703 
Pho^haturia  in  insanity,  746 
Photophobia  as  a  symptom,  62 

in  leptomeningitis,  K2  ^ 
Phrenic  nerve,  lesions  of,  295 
Physical  examination,  24 

strain,  705 
Physi(M^omy  of  patient,  21 
Physiological  factors  in  etiology  of  I 

sanity,  713 
I^  mater,  742 

inflammation  of,  78.     See  also  Lep' 
tomeningUie. 

visceral,  72 
Pial  hemorriiage,  76 

space,  72 
niocarpin  in  aural  vertigo,  138 

in  nervous  deafness,  135 
Pirauet's  test  in  tubercular  menmgitiii, 

IHtuitary  extract  in  adipoos  dolorosa,  507 
feeding  in  adiposis  dolorosa,  507 
gland,  496 

tumor  with  acromegalyj^260 
wiUi  hydrocephalus  271 
Plagiocephfdus,  687       ^ 
Plantar  nerve,  extemaL  leskms  of,  SOB 
internal,  lesions  of,  306 
points,  310 
reflex,  37 
Platicephalus,  687 
Platysma,  motor  center  for^  169 
Pneumoooocus  in  leptomemngitis,  79 
Pneumogastric  nerve.  See  Vague, 
Polar  chanse,  47 

Polio-encephalitb,  combined  fonns  of,  102 
inf eri(»*  chronioEL  157 
course  of,  160 
diagnoos  of,  161 
etiolofo^  of,  157 
morbid  anatomy  of,  158 
symptoms  of,  158 
treatment  of,  161 
superior^  acute,  157 
chronica,  155 
course  of,  156 
diagnosis  of,  156 
etiology  of,  155 
pathological  anatomy  of,  155 
symptoms  of,  155 
treatment  of,  156 
Poliomyelitis,  acute  anterior,  384 
ascending  form,  390 
course  of,  390 
deformity  in,  388,  389 
diagnosis  of,  390 
etiology  of,  384 
forms  of,  390 
morbid  anatomy  of,  385 
prognosis  of,  391 
symptoms  of,  387 
treatment  of,  391 
chronic,  401 
Polvdactvly,  703 
Polymastia,  703 
Polyneuritis,  314. 
multiple. 


See  also  NewiUe, 
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Pol3niria  in  insanity,  746 
Pons  Varolii,  function  of,  188 

symptoms  of  lesions  of,  188 
Popliteal  nerv^  external,  lesions  of,  307 
internal,  lesions  of,  308 
point,  310 
Posterior  columns    of    cord,    effect    of 
lesions  of,  348 
horn  of  cord,  effect  of  lesions  of,  356 
roots  of  cord,  effect  of  lesions  of,  356 
spinal  arteries,  343 
Posterolateral  sclerosis.  457.       See  also 

Combined  sclerosis  of  cord. 
Postple^c  movements,  31 
Precordial  anxiety,  730 

fright,  730 
Presenile  paranoid  condition,  805 
Present  condition  of  patient,  24 
Pressure  sense,  testing  of,  51 
Prodromes,  epileptic,  634 
Prognathism,  689 

Progressive  bulbar  paral3rsis,  157.      See 
also  Polioencephalitis  inferior  chron- 
ica. 
general  paralysis,  805.     See  also  Para- 
lytic dementia. 
locomotor  ataxia,  422.     See  also  Tabes 

dorsalis. 
muscular  atrophy,  400 
idiopathic,  408 
course  of,  416 
etiology  of,  409 
morbid  anatomy  of,  410 
prognosis  of,  419 
symptoms  of,  411 
treatment  of,  419 
varieties  of,  417 
spinal,  400 
course  of,  407 
diagnosis  of,  407 
differential  diagnoiss  of,  407 
etiologv  of,  401 
morbid  anatomy  of,  402 
prognosis  of,  408 
symptoms  of,  403 
treatment  of,  408 
varieties  of,  407 
with  cord  lesions.       See  Progres- 
sive musciUar  airophy^  spinal. 
without  cord  lesions.       See  Pro- 
gressive muscular  atrophy,  idio- 
pathic. 
dystrophy,  408 
ophthalmoplegia,  155.     See  also  Polio- 
encephalitis superior  chronica. 
spastic  ataxia,  457.        See  also  Com- 
bined sclerosis  of  spinal  cord. 
systematized  insanity,  819.     See  also 
Paranoia. 
Projectile  vomiting  as  a  symptom,  194 
Propulsion,  569 
Protopathic  sensibility,  65 
Psammoma,  260 
Pseudo-apraxia,  736 
Pseudo-ataxia,  736 
Pseudoataxie  cerebelleuse,  463 
Pseudobulbar  paral}rse8,  162 


Pseudocerebral  tumor,  267 
Pseudochorea,  736 
Pseudodementia,  732 
Pseudohypertrophic  paralysis,  417 
Pseudomelia  paresthetica,  216 
Pseudomeningitis,  hysterical,  623 
Pseudoparalysis,  congenital  atonic,  418 
Pseudoparaphrasia,  736 
Pseudoparesis,  syphilitic,  487 
Pseudotabes,  451 
Psychanalysis,  756 
Psychasthenia,  590,  594 

course  of,  596 

diagnosis  of,  597 

etiology  of,  596 

onset  of,  596 

prognosis  of,  597 

termination  of,  597 

treatment  of,*  597 
Psychic  degeneration  of  epileptics,  845 

equivalent  of  epileptic  attack,  639 
Psychogenia,  843 
Psychogeny,  843 
Psychopathy,  671 
Psychosis,  671 

alcoholic,  805 

Korsakoff's,  707 

litigation,  651 

senile,  802,  805 
Korsakoff's,  804 

traumatic,  651 
Psychotherapy,  763 
Ptosis  as  a  symptom,  62 

sleep,  665 
Puberty  in  etiology  of  insanity,  713 
Puerperal  state  in  etiology  oi  insanity, 
714 

tetanus,  541 
Pulmonary  branches  of  vagus,  affections 

of,  143 
Pulse  in  leptomeningitis,  83 

in  polio-encephalitis  inferior  chronica, 
160 

in  spinal  leptomeningitis,  282 

in  tubercular  leptomeningitis,  93 
Puncture,  spinal,  27 
Pupil,  irregularities  of,  63 
Pupillary  reflex,  33 
Pupils  in  leptomeningitis,  83 

in  multiple  neuritis,  3^ 

in  tubercular  meningitis,  94 
Purulent  meningitis,  78.      See  also  Lep- 
tomeningitis. 
Pyramidal  tracts,  effect  of  lesions  of,  348 


Qualitative  change,  47 
Quantitative  change,  46 
Quincke's  disease,  534 
lumbar  puncture,  27 

in  serous  meningitis,  98 
in  spinal  leptomeningitis,  217 
Quinin  in  aural  vertigo,  138 
in  chorea,  560 
in  multiple  neuritis,  333 

sclerosis,  481 
in  neuralgia,  656 


926 


INDEX. 


Rabies,  542 

Raptus  mclancholicua,  792 

Raynaud's  disease,  529 

course  and  prognosis  of,  531 
diagnasis  of,  531 
etiology  of,  530 
symptoms  of,  530 
treatment  of,  531 
Reaction,  hemianopic  pupillary,  104 

myasthenic,  49 

myotonic,  48 

of  degeneration,  46 
in  facial  paralysis,  128 
partial,  47 

Wassermann,  25 

in  cerebral  syphilis,  488 
Reasoning  mania,  779 
Reciprocal  insanity,  716 
Rectus  clonus,  37 

reflex,  37 
Recurrent  mania,  779 

multiple  neuritis,  329 
Red  cerebral  softening,  223 
Referred  sensation,  54 
Reflected  tone,  729 
Reflex,  abdominal,  35 

Achilles  tendon,  37 

anal,  38 

sphincteric,  38 

bulDocavemous,  441 

ciliary,  ti3 

cremasteric,  38 

disorders  in  insanity,  745 

epigastric,  35 

heel-tendon,  37 

mandibular,  34 

palpebral,  33 

patellar,  36 

pharyngeal,  34 

plantar,  37 

pupillary,  33 

rectus,  37 

sphincter,  3S 

aupni-orhital,  33 

tri('(»ps,  35 

virile,  3S,  441 
Reflexes,  32 

in  anterior  ])()li()nivelitis,  388 

in  hysteria.  010,  Oil,  (V20 

in  lesions  of  spinal  cord,  34(» 

in  inultiple  ('(Tcbrospinal  sclerosis,  740 
neuritis,  320 

in  myelitis,  3(>4 

in  niyoelonus  (epilepsy,  ti4() 

in  paraplegic  state,  371 

in  i)roKressive  muscular  atrophy  with 
cord  lesions.  4(H» 

in  spinal  tumors,  3S0 

in  tab(»s  dorsalis,  43.') 

of  lower  extremity,  35 

of  ui)per  <'xt  remit y,  34 
Refniction,  errors  ot*.  importance  of,  ()3 
Refusal  of  food,  management  of,  772 
Uegeneration  of  a  divided  nerve,  2S0 
Regression,  law  of.  72S 
H(»section  of  nerve-roots  in  tabc^  dorsalis, 

45<) 


Residence,  importance  of,  20 
Respiration  in  leptomeningitis,  84 

in  tubercular  leptomeningitis,  93 
,  Respirator>'  organs,  examination  of,  24 
Rest  in  multiple  neuritis,  333 

in  neuritis,  291 

in  sciatic  neuritis,  312 
Rest-curt*,  765 
Retina,  diseases  of,  105 
Retinitis,  105 
Retrograde  amnesia,  734 
Retropulsion,  569 
Reversion,  682 

Rheumatism,  relation  of,  to  chorea,  551 
Right-handedness,  cause  of,  167 
Rigidity  in  tubercular  leptomeningitis,  93 

muscular,  in  leptomeningitis,  72 
Rinn^'s  test,  65 

Robertson  pupillary  sign  in  tabes,  437 
Romberg,  sign  of,  429 

symptoms,  30 
Rontgen  rays  in  brain  disease,  196 
Rumination,  149 


Sagittal  line,  172 

Salicylate  of   soda  in  auto-intoxication, 

768 
Salicylates  in  adipasis  dolorosa,  507 

in  anterior  poliomyelitis,  391 

in  facial  paralysis,  131 

in  Landry's  paralysis,  376 
Sahne  solution  in  cerebral  softening,  230 
Salol  in  auto-intoxication,  768 

in  epilepsy,  644,  850 

in  multiple  neuritis,  333 

in  myelitis,  368 
Saltatory  chorea  in  hysteria,  622 
Salvarsan  as  preventive  of  paresis,  762 

in  cerebral  syphilis,  492 

in  paralytic  dementia,  818 

in  tabes  dorsalis,  453 
Sarcoma  of  brain,  257 
Scanning  speech,  (>S 
Scai>hocephalus,  (>S,S 
Schnauzkrampf,  S(K) 
Sciatic  nerve,  great,  lesion  of,  307 

neuritis,  3()S.     See  also  Xcuritis. 

scoliosis,  310 
Sclerodactylie,  527 
Scleroderma,  527 

etiology  of,  527 

symptoms  of,  527 

treatment  of,  52S 
Scleroma  adult orum,  527 
Sclerose  en  ])la(|ues,  473 
Scleros(\s  of  sjiinal  conl,  combined,  457 
Sclerosis,  amyotrophic  lateral,  401 

disseminated,   473 

multiple  ('(Tebrospinal,  473.      See  also 
Multiple  nrchrospinal  scUrosis. 

of  posterior  columns  of  cord,  422.     See 
also  TahiS  ilorsdlis. 

of  spinal  cord  from  vegetable  intoxi- 
cants, 470 

posterolateral,   457.        Si»e  also  Com' 
binai  ,srlrrofiis. 
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Sclerosis,  sciatic,  310 
Scotch  douche,  767 
Scotoma,  central,  104 
Scotomata,  64 
Scriveners'  palsy,  577 
Scun^y,  Alpine,  470 

Secondary  dementia,  802.      See  also  De- 
mentia. 
Secretory  disorders  in  insanity,  745 
Sedatives  in  leptomeningitis,  88 
Senile  chorea,  564 

dementia,   802,   803.         See  also   De- 
mentia, 
hypochondriasis,  804 
Korsakoff's  psychosis,  804 
mania,  804 
melancholia,  804 
paranoid  condition,  804 
psychoses,  802,  805 
Senility  in  etiology  of  insanity,  715 
Sensation,  disorders  of,  in  insanity,  721 
intensity  of,  726 
qualitative,  721 
tone  of,  726 
general  consideration  of,  49 
referred,  54 

testing  and  examination  of,  50 
Sensibility,  deep,  55 
epicritic,  55 
hallucinations  of,  722 
illusions  of,  726 
protopathic,  55 
Sensory  conditions,  49 
cortical  localization,  170 
disorders,  actions  induced  by,  741 

in  insanity,  744 
disturbances  from  brain-lesion,  193 
function,  anomalies  of,  704 
paths,  185 

tone,  disorders  of,  726 
Serous  meningitis,  97.     See  also  Menin- 

ffitiSf  serous. 
Serum,  antistreptococcus,  in  chorea,  561 
Flexner's,    in    diploccocus   variety    of 
meningitis,  90 
in  leptomeningitis,  88 
Seventh    cranial    nerve.  See    Facial 

nerve. 
Sex  in  etiology  of  insanity,  681 
Shaking  palsy,  566 
Shingles,  334.     See  also  Herpes  zoster. 
Shoulder,  center  for  movements  of,  169 
Sight,  affections  of,  in  tubercular  lepto- 
meningitis, 93 
examination  of,  62 
hallucinations  of,  722 
Sign,  Kemig's,  in  leptomeningitis,  82 
in  tetanus,  540 
leg,  in  tetany,  548 
Signal  symptom,  32,  193 
Simulo  m  epile|)sy,  849 
Sinus  thrombosis,  232 
infective,  234 
cavernous,  235 
lateral,  236 
longitudinal,  237 
83rmptoms  of,  235 


Sinus  thrombosis,  infective,  treatment  of, 
237 
marantic,  233 
diagnosis  of,  233 
prognosis  of,  234 
symptoms  of,  233 
Sinuses,  cerebral,  anatomy  of,  231 
Sixth   nerve,    anatomical   considerations 
of,  109 
effect  of  division  of,  110 
Skin,  anomalies  of,  704 

trophic  disturbances  of,  39 
Sleep,  disorders  of,  658 

drunkenness,  663 

importance  of,  in  diagnosis,  23 

palsy,  298,  665 

physical  features  of,  658 

ptosis,  665 

rec^^uirements  for,  659 
Sleepmg  sickness,  665 
Smell,  center  for,  171 

examination  of,  66 

hallucinations  of,  722 

illusions  of,  726 

loss  of,  100 
Sodium  iodid  in   cerebrospinal  S3rphilis, 

492 
Softening,  cerebral,  222.     See  also  Cere- 
bral softening. 
Somnambulism,  661 
Somnolentia^  663 
Sounds,  subjective.  66 
Space  sense,  disturbance  of,  66 
Spasmodic    asthma,    143.  See    also 

Asthma^  bronchial. 

tabes,  457 

torticollis,  149,  600 

wryneck,  149 
Spasmogenic  point  or  zone,  611 
Spasms,  31 

clonic,  31 

facial,  124,  600 

from  cord-lesions,  344 

hypoglossal,  152 

hysterical  rhythmical,  622 

idiopathic  muscular,  38 

laryngeal,  142 

lingual,  152 

masticatory,  119 

mimic,  598 

occupation,  577 

of  ocular  muscle,  115 

of  spinal  accessory  nerve,  149 

pharjmgcal,  139 

tonic,  31 
Spastic  paraplegia,  hereditary,  469.     See 

also  Hereditary  spastic  paraplegia. 
Special  senses,  examination  of,  62 
Speech,  anomalies  of,  705 

center  for,  170,  174 

examination  of,  67 
Sphincter  reflex,  38 
Spina  bifida^  382 
diagnosis  of,  383 
etiology  of,  383 
occulta,  382 
prognosis  of,  383 
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Spina  bifida,  symptomB  ol,  383 

treatment  of,  383 
^inal  aoceBBory  nerve,  anatcmileal  ood- 
siderations  of,  149 
paralyns  of,  15i 
spasm  of,  149 
arteries,  anterior,  339 

posterior,  343 
oord,  anatomical  consideratkns  of ,  337 
circulatKHi  in,  339 
combined  sclerosis  of,  457.  *     See 

abo  Combined  9dero9i8, 
disabling  transverse  lerioos  of » table 

of  symptoms,  349-^356 
dioma  or,  379 
Hemorrhage  into,  358 
in  brain  tumors,  261 
indiscriminate  lesions  of,  358 
lesions  of,  combined,  in  anemias  and 
cachexias,  460 
cross,  table  of  mnptoms  in,  349- 

355 
in  tabes  dorsalis,  41X 
looaliBation  of,  vwtioal,  344 
location  of  anesthesia  m,  56 
motor  symptoms  of,  344 
of  gray  matter  of.  384 
of  one  lateral  half  of,  56 
reflexes  in,  346 
sensory  s^ptoms  of,  346 
trophic  con<u^<His  in,  347 
vasomotor  distaii>anoe  in.  347 
verUcal  localisation  of,  344 
visceral  symptoms  in,  347 
white  matter  of,  421 
localisation  of,  337 
relation  of  lesions  and  dfaoaiieB  of,  356 
to  body  surface,  338 
to  vertebrsB,  338 
segments,  relation  of  anesthesia  to, 
55 
to  cutaneous  areas,  56,  59 
subdural  cysts  of,  380 
symptoms,  functions  of,  345 
syphilis  of,  489.     See  also  SyphUia^ 

spinal. 
thrombotic  softening  of,  360 
transverse  sections  of,  340 
traumatic  lesions   of   substance   of, 

358 
tumors  of,  378 
douche,  767 
leptomenin^tis,  acute,  278 

chronic,  282 
meningeal  hemorrhage,  282 
meninges,  tumors  of,  378 
meningitis,  276 
nerves,  division  of,  285 

histological  changes  in,  285 
muscular  symptoms  of,  286 
symptoms  of,  285 
treatment  of,  287 
injuries  and  diseases  of,  284 
lesions  of,  in  tabes  dorsalis,  425 
pachymeningitis,  276 
special  lesions  of,  295 
stretching  in  family  ataxia,  469 


Spinal  nerves,  stretching  in  tabes  doraattk 
453 
symptoms  in  tubercular  leptomen- 
ingitis, 95 
syphilis,  489.       See  also  SypkOu^ 

spinci, 
tumors,  378 
course  of,  381 
diagnosis  of,  381 
location  of,  381 
morbid  anatoniy  of,  379 
prognosis  of,  381 
reflexes  in,  380 
symptoms  c^,  380 
treatment  of,  382 
Spinal  puncture,  27 
Spine,  concussion  of,  650 
Sporadic  cretinism,  512 
Spurious  ankle-clonus,  38 
Squamosal  point,  173 
Squint,  importance  €i,  63 
St.  Vitus'  dance,  549 
Stahl  ear.  No.  1,  699,  700 

No.  2,  700 
Stammering,  68 
Staphylococcus  aureus  in  chorea;  553 

pjrogenes  in  chorea,  553 
Static  ataxia,  30 
Status  epilepticus,  638 
Steeple-snaped  skuU,  706 
''Steppage,^'  318 
Sta:«oagno6is,  51 

Stereognosis,  cerebral  looafisatioD,  170 
Stereognostic  soise,  51 

impaument  of,  in  tabes  donalis,  484 
Stereotyped  movements,  736,  742 
Stereotypy  in  dementia  prnooK,  707 
Sthenic  loss  in  cerebellar  disease,  190 
Stigmata  hereditatis,  683 

of  degeneracy  in  nervous  disease,  21 
of  degeneration  in  insanity,  683 
Stimulants  in  leptomeningitis,  88 
Storm  center,  192 
Strain,  physical  and  mental,  in  etiology 

of  insanity,  705 
Stream  of  thought,  actions  induced  by 

disorders  of,  742 
Streptococcus  in  chorea,  553 

in  leptomeningitis,  79 
"Stroke,"  apoplectic,  210 
Strophanthus  in  exophthalmic  goiter,  525 
Struma  exoph  thai  mica,  516 
Strychnin  in  anterior  poliomyelitis,  392 
in  brain-tumor,  270 
in  bronchial  asthma,  144 
in  cerebral  hemorrhage,  220 

softening,  230 
in  chorea,  560 
in  exophthalmic  goiter,  525 
in  nervous  deafness,  135 
in  neuralgia,  657 
in  neurasthenia,  593 
in  neuritis,  291 
in  polioencephalitis  superior  chronica, 

157 
in  spinal  progressive  muscular  atrophy, 
408 
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Stupor^  735 

manic,  774 
Stuttering,  68 
Subdural  cysts  of  spinal  cord,  380 

space^  72 
Subjective  sounds,  hearing  of,  67 
Suicidal  tendencies,  management  of,  772 
Sulphonal  in  chorea,  560 
in  insanity,  770 
in  mania,  781 
Summary  remembrance,  734 
Supra-orbital  reflex,  33 
Suprascapular  nerve,  lesions  of,  297 
Syllable  stumbling,  68 
Symelus,  703 

Symmetrical  lipomatosis,  536 
Sympathetic  nerve,  effect  of  division  of, 

111 
Symptom,  extension,  192 
group  of  Weber,  113 
invasion,  192 
Romberg,  30 
signal,  32,  193 
Symptomatic  disorders,  652 
Symptoms  at  a  distance,  196 
diffused,  193 
localized,  193 
Syndactyly,  703 
Syndrome,  Benedict- Weber,  188 

thalamic,  189 
Synergy,  29 
Syphilis,  cerebral,  483 
arterial  form  of,  486 
diagnosis  of,  487 
genera]  symptoms  of,  484 
gummatous  form  of,  487 
headache  in,  485 
meningeal  form  of,  486 
mental  symptoms  of,  487 
prognosis  of,  488 
salvarsan  in,  492 
special  symptoms  of,  485 
treatment  of,  489,  492 
Wassermann  reaction  in,  488 
hereditary  cerebrospinal,  491 
in  etiology  of  idiocy,  860 
of  insanity,  709 

of  paralytic  dementia,  806,  816,  816 
inherited,  predisposing  to  nervous  dis- 
ease, 18 
of  cranial  nerves,  484 
of  nervous  system,  481 

acquirea,  482 

spinal,  diagnosis  of,  491 

prognosis  of,  491 

treatment  of,  492 

Syphilitic  ataxic  paraplegia,  490 

cerebral  arteritis,  483 

meningitis,  483 
cerebritis,  483 
meningomyelitis,  489 
mental  disease,  487 
myelitis,  490 
neuritis,  491 
pseudoparcsis,  487 
softening  of  cord,  490 
spinal  meningitis,  489 

59 


S3rphilitic  spinal  paralysis,  490 

tumors  of  brain,  259 
S3rphilophobia,  487 
Syringobulbia,  398 
Syringomyelic  dissociation,  396 
Syringomyelitis,  393 

anesthesia  in,  396 

arthropathies  in,  398 

atrophy  in,  397 

clinical  forms  of,  399 

course  of,  398 

diagnosis  of,  400 

etiology  of,  393 

morbid  anatomy  of,  394 

Morvan's  type  of,  399 

motor  disturbances  in,  397 

prognosis  of,  399 

sensory  disturbances  in,  396 

symptoms  of,  395 

treatment  of,  400 

trophic  features  of,  397 

unusual  symptoms  of,  398 

vasomotor  symptoms  of,  398 


Tabes,  combined,  457 
dorsalis,  422 

amyotrophia  in,  447 

analgesia  in,  433 

aneurysm  in,  443 

aspirin  in,  456 

ataxia  in,  429 

auditory  symptoms  in,  438 

blood  in,  443 

bones  in,  443 

cerebral  disturbances  in,  448 

constipation  in,  440 

course  of,  449 

cramps  in,  432 

crises  in,  439 

diagnosis  of,  451 

diarrhea  in,  440 

differential  diagnosis  of,  451 

disorders  of  generative  function  in, 
441 
of  intestines  in,  440 
of  nutrition  in,  443 
of  osseous  system  in,  443 
of  respiratory  apparatus  in,  442 
of  skin  in,  447 
of  stomach  in,  439 
of  urinary  apparatus  in,  440 
of  vascular  apparatus  in,  442 

disturbance  of  the  reflexes  in,  435 

etiology  of,  422 

flat-foot  in,  446 

gastric  crises  in,  439 

general  paresis  and,  810 

girdle  sensation  in,  433 

glycosuria  in,  441 

nerpcs  zoster  in,  447 

hyperalgesia  in,  434 

impairment  of  stereognostic  sense  in. 
434 

impotence  in,  441 

involuntary  movements  in,  431 

juvenile,  450 
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Tabes  dorsalis,  labyrinthme  distuxfoaiioe 
in,  439 

laiyn^eal  crises  in,  442  "» 

lil^tnmg  pains  in,  432 

mercury  in,  453 

morbid  anatomy  of,  424 

motor  disturbances  in,  429 

muscles  in,  lack  of  tonicity  of,  436 

muscular  atrophies  in,  447 

myoidism  in,  431 

nasal  crises  in,  439 

nephritic  crises  in,  441 

optic  nerve  in,  438 

pains  in,  432 

palsies  in,  431 

perforating  ulcer  in,  447 

pharyngeal  crises  in,  442 

phenacetin  in,  456 

pro^osis  of,  452 

ptosis  in,  437 

pupils  in,  437 

rarefvins^  osteitis  in,  444 

rectal  crises  in,  440 

resection  of  nerve-roots  in,  456 

Robertson's  sign  in,  437 

Romberg's  sign  in,  429 

salvarsan  in,  453 

sensory  disturbances  in,  432 

spontaneous  fractures  in,  443 

squint  in,  437 

stroke  in,  442 

83rmptoms  of,  428 

tabmation  of,  448 

tabetic  arthropathy  in,  444 

temperature  in,  443 

treatment  of,  453 

trophic  cutaneous  disorders  in,  447 
disorders  in,  443 

urotropin  in,  456 

valvular  disease  in,  442 

varieties  of,  449 

visceral  disorders  in,  439 

visual  disturbances  in,  437 

vomiting  in,  439 

Westphal's  sign  in,  435 
spasmodic,  457 
Tabetic  arthropathy,  444 
crises,  439 
cuirass,  434 
fractures,  443 
joint,  445 
T&che  c^r^brale  in  leptomeningitis,  83 

in  tubercular  leptomeningitis,  94 
Tachycardia,  145 
Tactile  sense,  50 

testing  of,  50 
Taste,  center  for,  171 
electrical  testing  of,  49 
examination  of,  66 
hallucinations  of,  722 
illusions  of,  726 
in  facial  paralysis,  128 
loss  of,  67 
perversions  of,  67 
subjective  sensations  of,  67 
Teeth,  anomalies  of,  697 
Temperature  changes  in  insanity,  747 


Temperature,  examination  of,  25 

in  anterior  poliomyelitb,  387 

in  cerebral  nemorrnage,  211 

in  leptomeningitis,  83 

in  spmal  leptomeningitis,  280 

in  tubercular  leptomeningitis,  93 

localised  elevation  of,  as  a  symptom  In 
brain  disease,  195 
Tender  points  in  sciatic  neuritiSj  310 

of  Valleix,  654 
Tenderness  as  a  symptom,  58 
of  brain  disease,  195 

in  leptomeningitis^  83 

in  multiple  neuritis.  322 

in  sciatic  neuritis,  309 
Tendon-reflexes  in  leptomeningitis,  84 

in  tubercular  leptomoung^tis,  93 
Tendons,  trophic  disorders  of,  40 
Teratoma  of  brain,  260 
Test,  ophthalmic,  in  tubercular  meningi- 
tis, 96 

tuberculin,  in  tubercular  meniiipitiB,  96 
Tetanilla,  545.    See  abo  THa$ttyk 
Tetanus,  540 

antitoxin  in,  542 

cathodal  closing,  44 

cephalic,  541 

diagnosis  of,  541 

etiology  of,  540 

eucain  in,  542 

head,  541 

hydrophobicus^  541 

K.emig's  sign  m,  540 

morbid  anatomy  of,  540 

morphin  in,  542 

neonatorum.  541 

prognosis  oi,  541 

puerperal,  ^1 

S3rmptoms  of,  540 

treatment  of,  542 

varieties  of,  541 
Tetany,  545 

course  of,  548 

diagnosis  of,  548 

etiology  of,  545 

leg  sign  in,  548 

prognasis  of,  548 

symptoms  of,  546 

treatment  of,  549 
Thalamic  syndrome,  189 
Thermic  sense,  testing  of,  51 
Thermo-analgesia,  54 
Thermo-anesthesia,  54 
Third  nerve,  affection  of,  in  leptomen- 
ingitis, 83 
anatomical  considerations  of,  109 
effect  of  division  of,  110 
Thomsen's  disease,  572 
diagnosis  of,  574 
etiology  of,  572 
morbid  anatomy  of,  573 
symptoms  of,  573 
treatment  of,  575 
Thoracic  nerve,  posterior,  lesions  of,  296 
Thought-inhibition,  735 
Thrombosis  a  cause  of  cerebral  softening, 

222,  230 
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Thrombosis  of  arteries  of  spinal  cord,  360 

of  sinus,  230.      See  also  Sinus  throm- 
bosis. 
Thrombotic  softening  of  spinal  cord,  360 
Thyroid  extract  in  myxedematous  idiocy, 
899 

gland,  trophoneuroses  related  to,  509 
in  adiposis  dolorosa,  507 

treatment,  515 
Thyroidin,  516 
Tic,  motor,  598 

douloureux,  31,  600 

etiology  of,  599 

treatment  of,  600 
Tinnitus,  133,  134 
Toe-sign  of  Babinski,  37 
Tongue,  anomalies  of,  697 

motor  center  for,  169 

paralysis  of,  153 
Tonic  convulsions,  32 

excess  in  cerebellar  disease,  190 

spasm,  31 
Topical  symptoms  in  brain  disease,  195 
Torticollis,  mental,  150,  600 

spasmoaic,  151,  600 
Torus  palatinus,  693,  697 
Toxic  mfluences  in  etiology  of  insanity, 

706 
Trance,  hysterical,  619 
Transitory  mania,  779 
Transverse  myelitis,  362 
Traumatic  idiocy,  858 

insanity,  712 

neuromata,  292 

neuroses,  649 

psychosis,  651 
Tremors,  30 

family,  576 

fibrillary,  30 

handwriting  in,  31 

importance  of,  30 

intention,  30 

testing  for,  31 

volitional,  30 
Trephining  in  cerebral  hemorrhage,  220 

in  leptomeningitis,  88 
Triceps  reflex,  35 

Trifacial    nerve,    anatomical    considera- 
tions of,  117 
cortical  diseases  of,  119 
diseiise  of  branches  of,  122 
diseases  of,  117 
nuclear  disease  of,  119 
peripheral  intracranial  affections  of, 

119 
neuralgia,  655 
neuritis,  122 

Trigeminus.     See  Trifacial  nerve. 
Trigonocephalus^  688 
Trinitrin  m  angma  pectoris,  148 

in  Raynaud's  disease,  531 
Trional  in  chorea,  560 

in  epilepsy,  645 

in  insanity,  770 

in  mania,  781 

in  neurasthenia,  593' 
Trismus,  540 


Trochanteric  point,  310 
Trophic  conditions,  39 

disord.ers  in  insanity,  745 
Tropho-edema,  chronic  hereditary,  539 
Trophoneuroses,  496 

related  to  hypophvsis  cerebri,  496 
to  thyroid  gland,  509 
Trousseau's  sign  of  tetany,  547 
Trunk,  center  for  movements  of,  169 

nerves  of,  lesions  of,  306 
Tubercle  of  the  brain,  256 
Tubercular   meningitis,   91.        See  also 

Leptomeningitis y  tubercular. 
Tuberculin  test  in  tubercular  meningitis, 

96 
Tuberculosis  in  etiology  of  insanity,    710 
Tumors  in  cerebello-pontine  angle,  symp- 
toms presented  by,  191 
in  frontal  region,  vertigo  with,  190 
of  brain,  256 

changes  in  cord  in,  261 
course  of,  265 
diagnosis  of,  266 
etiology  of,  256 
headache  in,  262 
hemiplegia  in,  264 
pathological  anatomy  of,  256 
prognosis  of,  268 
symptoms  of,  261 
syphilitic,  259 
treatment  of,  268 
vertigo  in,  264 
visual  field  in,  64 
vomiting  in,  264 
of  nerves,  291.     See  also  Neuromala. 
of  spinal  cord,  378 

meninges,  378 
pituitary,  with  acromegaly,  260 

with  hydrocephalus,  271 
pseudocerebral,  267 
Tuning-fork  in  testing  hearing,  65 
Turkish  baths  in  multiple  neuritis,  333 
Twelfth  cranial  nerve.     See  Hypoglossal 

nen^e. 
Typhoid  bacillus  in  leptomeningitis,  79 


Ulnar  ner\'e,  lesions  of,  301 
Uncinate  fits,  635 
Unproductive  mania,  774 
Unsymmetrical  hypertrophies,  538 
Urine,  condition  of,  26 

in  insanity,  746 

in  leptomeningitis,  84 

incontinence  of,  23 
Urotropin  in  tabes  dorsalis,  456 
Urticaria,  giant,  534 

in  leptomeningitis,  84 


VAOuft,  anatomical  considerations  of,  138 
cardiac  branches  of,  145 
disease  of,  139 
gastric  branches  of,  150 
laryngeal  branches  of,  139 
pharyngeal  branches  of,  139 
pulmonary  branches  of,  143 
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Valerian  in  myocloniay  505 
Valldz,  tender  points  of,  054 
Va8<mlar  disOTdere  in  insanity.  748 
Veins,  cerebral,  anaUmiy  of,  231 
Venereal  history,  importanoe  of,  in  diag- 
nosis of  nervous  ojsease,  19 
Venesection  in  cerebral  henuxiliage,  220 
Ventil  operation  for  idiocy,  899 
Veratruxn  in  cerebral  hemorrliage,  220 

▼iride  in  hematomydia,  360 
Verbigeration,  736,  777 
Veronal  in  insanitv,  770 

in  insomnia,  661 
VerrQcktheit,  671 
Vertcl)ral  segments,  rdation  of  maifmal 

points  of  pain  to,  59 
Vertical  localisation  of  a  oord-ksion,  344 

point,  172 
Vertigo  as  symptmn,  194 

atinl,  136.    See  also  AunS^  oeif^. 

in  brain  lesions,  194 

in  cerdbellar  disease,  190 

in  disease  of  labyrinUi,  66 

in  epilepsy,  636,  638 

in  hysteria,  619 

in  multiple  cerelmwpinal  sderosis,  479 

in  tumors  dt  brain,  2M 
of  frontal  reckon,  190 
Vestibular  nerve,  irritation  (^,  136 
Vblenoe  in  insane,  managemqut  of,  766 
Virile  reflex,  37,  441 
Vmoeal  diseases,  areas  of  pain  and,  58 

pia,  72 
Vinon,  coiter  for,  170 

electrical  testfaig  of,  49 

illusiims  of,  725 

in  multiple  neuritis,  322 

testing  of,  63 
Visual  aphasia,  180 

field,  64 

functions,  cortical  representation,  170 
in  brain-tumor,  263 
in  nervous  diseases,  64 

testing  of,  64 

tract,  101 
Volitional  tremor,  30 
Vomiting  as  a  cerebral  symptom,  194 

in  leptomeningitis,  81 

in  lesions  of  spinal  cord,  347 

in  tabes  dorsalis,  439 

in  tubercular  meningitis,  93 

in  tumor  of  brain,  264 

projectile,  as  a  symptom,  194 
Von  Pirquet's  test  m  tubercular  i 

tis,  96 


menmgi- 


I  Wahnbink,  671 

I  Wassermann  reaction.  25 

in  cerebral  syphilis,  488 
Wasting  palsy,  401 

Weakness,  muscular,  in  l^tomeningitiiii 
82 
of  judgment,  740 
Wdber.  symptom  group  (tf,  113 
Web^s  test,  439 
Weichselbaum's    diplococcus    in    Iqito- 

meningitis,  79 
W^dniff-Hoffman    type    of    moseular 

atrophy,  417 
Wernicke's  hemianopic  pupillary  leaotioii, 
104 
sign,  34 
Westphal's  sign,  435 
Whisky  in  angina  pectotivl48 
White  cerebral  softening,  223 

matter  of  cord,  lesions  <^  4Si 
Mldermuth's  Astec  ear,-  700 

ear,  700,  702 
Wordf  faculties,  174 
stabilitv  of,  176 
Word-association  method  (tf  testing  hn- 

telligence  and  emotions^  755 
WcmlHblindness,  explanation  of  produo* 
tion  of,  104 
lesion  causing,  171 
Word-c^iters,  174 
Word-deafness,  134.  178 

lesion  causing,  171 
Wormian  bones,  significance  of.  690 
Wrist,  center  for  movements  of,  160 
Wrist-clonus,  35 
Writer's  cramp,  577 
course  of,  581 
diagnosis  of,  582 
etiology  of,  677 
motor  disorders  of,  579 
pathology  of,  578 
prognosis  of,  582 
sensory  disorders  in,  581 
symptoms  of,  579 
treatment  of,  582 
Written  speech,  perception  of,  69 
Wryneck,  spasmodic,  149 


Yellow  cerebral  softening,  223 


Zona,  334.    See  also  Herpes  zoster. 
Zoster,  334.    See  also  Herpes  zosUr, 
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Ceoife  T.  CHet.  If.  D.«  Profmr  tf  JhrwuM^^  Conutt 

*'  It  is  a  book  that  I  reoommend  to  xuf  class  at  Cornell,  because  for  coatervatlve  Judgment 
kut  aocurate  dbsenration,  and  for  a  ihoroiigh  appreciation  of  tiie  essential  potltioii  of  dera»* 
lotogy,  I  tiiink  it  holds  first  place.'* 


Schamber|('s  Diseases  qf  the  Skin 

atid  Cniptive  Pavers 


Diseases  of  the  Skin  and  the  Eruptive  Fevers.  By  Jay  F.  Schamberg, 
M.  D.,  Professor  of  Dermatology  and  the  Infectious  Eruptive  Diseases,  Philadel- 
phia Polyclinic.     Octavo  of  573  pages,  illustrated.     Cloth,  $3.00  net 

THE  NEW  (2d)  EDITION 

••  The  acute  eruptive  fevers  constitute  a  valuable  contribution,  the  statements  made 
emanating  from  one  who  has  studied  these  diseases  in  a  practical  and  thorough  manner  from 
the  standpoint  of  cutaneous  medicine.  .  .  .  The  views  expressed  on  all  topics  are  con- 
servative, safe  to  follow,  and  practical,  and  are  well  abreast  of  the  knowledge  of  the  present 
time,  both  as  to  general  and  special  pathology,  etiology,  and  treatment." — Am^ruan  Joumai 
#/  Medical  Sciences, 


URINE  AND  IMPOTENCE. 


Ogden  on  the  Urine 


Clinical  Examination  of  Urine  and  Urinary  Diasrnosis.  A  Clinical 
Guide  for  the  Use  of  Practitioners  and  Students  of  Medicine  and  Sur- 
gery. By  J.  Bergen  Ogden,  M.  D.,  Medical  Chemist  to  the  Metro- 
politan Life  Insurance  Company,  New  York.  Octavo,  418  pages,  54 
text  illustrations,  and  a  number  of  colored  plates.     Cloth,  ,^3.00  net 

THE  NEW  (3d)  EDITION 

In  this  edition  the  work  has  heen  brought  absolutely  down  to  the  present  day. 
Urinary  examinations  for  purposes  of  life  insurance  have  been  incorporated,  because 
a  large  number  of  practitioners  are  often  called  upon  to  make  such  analyses. 
Special  attention  has  been  paid  to  diagnosis  by  the  character  of  the  urine,  the 
diagnosis  of  diseases  of  the  kidneys  and  urinary  passages ;  an  enumeration  of  the 
prominent  clinical  symptoms  of  each  disease ;  and  the  peculiarities  of  the  urino^ 
in  certain  general  diseases. 

The  Lancet,  London 

"  We  consider  this  manual  to  have  been  well  compiled ;  and  the  author's  own  experience, 
so  clearly  stated,  renders  the  volume  a  useful  one  both  for  study  and  reference." 

Pilcher's 
Practical  Cystoscopy 

• 

Practical  Cystoscopy.  By  Paul  M.  Pilcher,  M.  D.,  Consulting 
Surgeon  to  the  Eastern  Long  Island  Hospital.  Octavo  of  398  pages, 
with  233  illustrations,  29  in  colors.     Cloth,  $5.50  net. 

DIAGNOSIS  AND  TREATMENT 

Cystoscopy  is  to-day  the  most  practical  manner  of  diagnosing  and  treating 
diseases  of  the  bladder,  ureters,  kidneys,  and  prostate.  To  be  properly  equipped, 
therefore,  you  must  have  at  your  instant  command  the  information  this  book  gives 
you.  It  explains  away  all  difficulty,  telling  you  why  you  do  not  see  something 
when  something  is  there  to  see,  and  telling  you  how  to  see  it.  All  theory  has 
been  uncompromisingly  eliminated,  devoting  every  line  to  practical,  needed- 
e  very -day  facts,  telling  you  how  and  when  to  use  the  cystoscope  and  catheter — 
telling  you  in  a  way  to  make  you  know.     The  work  is  complete  in  every  detail. 

Bransford  Lewis,  M.  D.»  St,  Louis  University. 

••  I  am  very  much  pleased  with  Dr.  Pilcher's  '  Practical  Cystoscopy.'  I  think  it  is  the  best 
in  the  English  language  now."— ^/r/7  <?7,  i<^ii. 


SAUNDERS*    BOOKS   ON 


BarnhUl  anZ  Wales' 
Modem  Otolo{(y 


A  Text-Book  of  Modem  Otology.  By  John  F.  Barnriix»  M.  D., 
Professor  of  Otology,  Laryngology,  and  Rhinology,  and  Earnest 
DE  W.  Wales,  M,  D.,  Associate  Professor  of  Otology,  Laiyi^;dogy, 
and  Rhinology,  Indiana  University  School  of  Medicine,  Indians4>oli8. 
Octavo  of  598  pages,  with  314  original  illustrations.  Cloth,  #5.50  net; 
Half  Morocco,  $7.60  net. 

THC  NEW  (Id)  EDITION 

The  authors,  in  writing  tibis  work,  kept  ever  in  mind  the  needs  of  the 
physician  engaged  in  general  practice.  It  represents  the  results  of  personal 
experience  as  practitioners  and  teachers,  influenced  by  the  instrucdon  pven  by 
such  authorities  as  Sheppard,  Dundas  Grant,  Ftercy  Jakins»  Jansoi,  and  Alt. 
Much  space  is  devoted  to  prophylaxis,  diagnosis,  and  treatment,  both'  wudiemi 
and  surgical.  There  is  a  special  chapter  on  the  bacterioiogy  of  ear  affecUom-^^ 
a  feature  not  to  be  found  in  any  other  work  on  otology.  Great  pains  have  been 
taken  with  the  illustrations,  in  order  to  have  them  as  practical  and  as  helpful  as 
possible,  and  at  the  same  time  highly  aitistic  A  large  number  represent  die 
best  work  of  Mr.  H.  F.  Aitken. 


PERSONAL   AND    PRESS   OPINIONS 


IVank  Allport,  M.D. 

Professor  of  Otology,  Northwestern  University^  Chicago. 

'  "  I  regard  it  as  one  of  the  best  books  in  the  English  language  on  this  subject.  The 
pictures  are  especially  good,  particularly  as  they  are  practically  all  original  and  not  the  old 
reproduced  pictures  so  frequently  seen." 

C  C  Stephenson,  M.  D. 

Professor  0/  Ophthalmology  aud  Otology,  College  of  Physicians  and  Surgeons,  Little  Rock 
Arkansas. 

••  To  my  mind  there  is  no  work  on  modern  otology  that  can  for  a  moment  compare  with 
•  Bamhill  and  Wales."  " 

Journal  American  Medkal  Association 

"Its  teaching  is  sound  throughout  and  up  to  date.  The  strongest  chapters  are  those  on 
suppuration  of  the  middle  ear  and  the  mastoid  cells,  and  the  intracranial  complications  of  ear 
disease." 


DISEASES  OF  THE  EYE. 


DeSchweinitz's 
Diseases  of  the  Eye 

The  New  (6th)  Edition 

Diseases  of  the  Eye:  A  Handbook  of  Ophthalmic  Practice. 
By  G.  E.  deSchweinitz,  M.D.,  Professor  of  Ophthalmology  in  the  Uni- 
versity of  Pennsylvania,  Philadelphia,  etc.  Handsome  octavo  of  945 
pages,  354  text-illustrations,  and  7  chromo-lithographic  plates.  Cloth, 
^5.00  net;  Sheep  or  Half  Morocco,  {(6.50  net. 

WITH  354  TCXT-ILLUSTRATIONS  AND  7  COLORED  PLATES 

THE  STANDARD  AUTHORITY 

Dr.  deSchweinitz*  s  book  has  long  been  recognized  as  a  standard  authority 
upon  eye  diseases,  the  reputation  of  its  author  for  accuracy  of  statement  placing  it 
far  in  the  front  of  works  on  this  subject.  For  this  edition  Dr.  deSchweinitz  has 
subjected  his  book  to  a  most  thorough  revision.  Fifteen  new  subjects  have  been 
added,  ten  of  those  in  the  former  edition  have  been  rewritten,  and  throughout  the 
book  reference  has  been  made  to  vaccine  and  serum  therapy,  to  the  relation  of 
tuberculosis  to  ocular  disease,  and  to  the  value  of  tuberculin  as  a  diagnostic  and 
therapeutic  agent. 

The  text  is  fully  illustrated  with  black  and  white  cuts  and  colored  plates,  and 
in  every  way  the  book  maintains  its  reputation  as  an  authority  upon  the  eye. 


PERSONAL  AND  PRESS  OPINIONS 


Samuel  Theobald,  M.D., 

Clinical  Professor  of  Ophthalmology,  Johns  Hopkins  University,  Baltimore. 
••  It  is  a  work  that  I  have  held  in  high  esteem,  and  is  one  of  the  two  or  three  books  upon 
the  eye  which  I  have  been  in  the  habit  of  recommending  to  my  students  in  the  Johns  Hopkins 
Medical  School." 

University  of  Pennsylvania  Medical  Bulletin 

"Upon  reading  through  the  contenis  of  this  book  we  are  impressed  by  the  remarkable 
fulness  with  which  it  reflects  the  notable  contributions  recently  made  to  ophthalmic  literature. 
No  important  subject  within  its  province  has  been  neglected." 

Johns  Hopkins  Hospital  Bulletin 

"  No  single  chapter  can  be  selected  as  the  best.  Tliey  are  all  the  product  of  a  finished 
authorship  and  the  work  of  an  exceptional  ophthalmologist.  Tlie  work  is  certainly  one  of  the 
best  on  ophthalmology  exUnt.  and  probably  the  best  by  an  American  author." 


SAUNDERS'  BOOKS  ON 


TBC   BEST  AmCllf  IC&II  STANIMIKD 

Illustrated  Dictionary 

New  (6th)  Ediikm.  Entirely  Reiet 

The  American  lUiistnited  Medical  Dictlenafy.  A  new  and  conw 
plete  dictionary  of  the  terms  uaed  in  Medsdne,  Surgery,  Denti^iy, 
Pharmacy,  *Chemistry,  Veterinary  Science,  Nursing,  and  kindred 
branches ;  with  over  lOO  new  and  elaborate  tables  and  many  illustra- 
tions. By  W.  A.  Newman  Dorland,  M.D.,  Editor  of  ''  The  American 
Pocket  Medical  Dictionary.**  Lai^  octavo,  with  986  pages,  bound  in 
full  flexible  leather.     Price,  ^50  net ;  with  thumb  index,  $$.O0  net 

KEY  TO  CAPITALIZATION  AN0  PROilUNCIATlOII-ALL  TBC  NCW  WmUNI 

This  dictionary  is  the  "new  standard.*'  It  defines  hundreds  of  die  newett 
terms  not  defined  in  any  other  dictionary — bar  none.  These  terms  are  hve, 
active  words,  taken  right  from  modem  medical  literature. 

fiowMd  A.  Kelljr»  M.  D.» 

Professor  of  GynecoUgic  Smrgtry^Johms  HopHm  Umvtnity^  BaUknon 
'*  Dr.  Dorland's  Dictionary  is  admirable.    It  is  so  well  gotten  up  and  of  siidi  oonvesiMit 
siae.    No  errors  have  been  found  in  my  use  of  it." 

Theobald's  Prevalent  Eye  Diseases 


Prevalent  Diseases  of  the  Eye.  By  Samuel  Theobald,  M.  D., 
Clinical  Professor  of  Ophthalmology  and  Otology,  Johns  Hopkins 
University.  Octavo  of  550  pages,  with  219  text-cuts  and  several  colored 
plates.     Cloth,  S4.50  net ;  Half  Morocco,  ^6.00  net. 

THE    PRACTITIONER'S    OPHTHALMOLOGY 

With  few  exceptions  all  the  works  on  diseases  of  the  eye,  although  written 
ostensibly  for  the  general  practitioner,  are  in  reality  adapted  only  to  the  specialist ; 
but  Dr.  Theobald  in  his  book  has  described  very  cleariy  and  in  detail  those  condi- 
tions, the  diagnosis  and  treatment  of  which  come  within  the  province  of  the  general 
practitioner.  The  therapeutic  suggestions  are  concise,  unequivocal,  and  specific. 
It  is  the  one  work  on  the  Eye  written  particularly  for  the  general  practitioner. 

Charles  A.  Oliver.  M.D.. 

Clinical  Professor  of  Ophthalmology,  Woman's  Medical  College  of  Pennsylvania, 

"  I  feel  I  can  conscientiously  recommend  it.  not  only  to  the  general  physician  and  medical 
student,  for  whom  it  is  primarily  written,  but  also  to  the  experienced  ophthalmologist  Most 
surely  Dr.  Theobald  has  accomplished  his  purpose." 


DISEASES  OF  THE  EYE, 


Haab  and  DeSchiVeinitz's 
External  Diseases  qf  the  Eye 


Atlas  and  Epitome  of  External  Diseases  of  the  Eye.     By  Dr.  O. 

Haab,  of  Zurich.  Edited,  with  additions,  by  G.  E.  deSchweinitz, 
M.  D.,  Professor  of  Ophthalmology,  University  of  Pennsylvania.  With 
lOi  colored  illustrations  on  46  lithographic  plates  and  244  pages  of 
text     Cloth,  $3.00  net.     In  Saunders*  Hand-Atlas  Series. 

THE  NEW   (3d)   EDITION 

Conditions  attending  diseases  of  the  external  eye,  which  are  often  so  complicated, 
have  probably  never  been  more  clearly  and  comprehensively  expounded  than  in 
the  forelying  work,  in  which  the  pictorial  most  happily  supplements  the  verbal 
description.     The  price  of  the  book  is  remarkably  low. 

The  Medical  Record,  New  York 

"The  work  is  excellently  suited  to  the  student  of  ophthalmology  and  to  tiie  praetisiiig 
physician.     It  cannot  £iil  to  attain  a  well-deserved  popularity." 

Haab  and  DeSchweinitzV 

Ophthalmoscopy 


Atlas  and  Epitome  of  Ophthalmoscopy  and  Ophthalmoscopic 
Diagnosis.  By  Dr.  O.  Haab,  of  Zurich.  Edited,  with  additions,  by 
G.  E.  deSchweinitz,  M.  D.,  Professor  of  Ophthalmology,  University 
of  Pennsylvania.  With  152  colored  lithographic  illustrations  and  92 
pages  of  text.     Cloth,  ^3.00  net.     In  Saunders'  Hand- Atlas  Series, 

THE  NEW  (2d)   EDITION 

The  great  value  of  Prof.  Haab's  Atlas  of  Ophthalmoscopy  and  Ophthalmo- 
scopic Diagnosis  has  been  fully  established  and  entirely  justified  an  English 
translation.  Not  only  is  the  student  made  acquainted  with  carefully  prepared 
ophthalmoscopic  drawings  done  into  well -executed  lithographs  of  the  most  im- 
portant fundus  changes,  but,  in  many  instances,  plates  of  the  microscopic  lesions 
are  added.     The  whole  furnishes  a  manual  of  the  greatest  possible  service. 

The  Lancet,  London 

"We  recommend  it  as  a  work  that  should  be  in  the  ophthalmic  wards  or  in  the  library  of 
every  hospital  into  which  ophthalmic  cases  are  received." 


8  SAUNDERS*  BOOKS  ON 

'  Cradle's 
Nose,  Pharynx,  and  Bar 

Diseases  of  the  Noset  Pharynxt  and  Ear.  By  Henry  Gradlb» 
M.D.,  late  Professor  of  Ophthalmology  and  Otology,  Northwestern 
University  Medical  School,  Chicago.  Octavo  of  547  pages,  illustrated, 
including  two  full-page  plates  in  colors.    Cloth,  ,^3.50  net. 

INCLUDIIIG  TOPOGRAPHIC  ANATOMY 

This  volume  presents  diseases  of  the  Nose,  Pharynx,  and  Ear  as  the  aiidior 
has  seen  them  during  an  experience  of  nearly  twenty-five  years.  In  it  are 
answered  in  detail  those  questions  r^arding  the  course  and  outccmie  of  diseases 
which  cause  the  less  experienced  observer  the  most  anxiety  in  an  individual  case. 
Topographic  anatomy  has  been  accorded  liberal  space. 

Pemujlvaiiia  Medical  Journal 

"This  is  the  most  practical  volume  on  ^e  nose,  pharynic,  and  ear  that  has  appeared 
recently.  ...  It  is  exactly  what  the  less  experienced  observer  needs,  as  it  avoids  tiie  confusion 
incident  to  a  categorical  statement  of  everybody's  opinion." 

Kyle's 
Diseases  of  Nose  anT)  Throat 


Diseases  of  the  Nose  and  Throat.  By  D.  Braden  Kyle,  M.  D., 
Professor  of  Laryngology  in  the  Jefferson  Medical  College,  Phila- 
delphia. Octavo,  797  pages;  with  219  illustrations,  26  in  colors. 
Cloth,  ;g4.oo  net;  Half  Morocco,  ^5.50  net. 

THE    NEW   (4th)   EDITION 

Four  large  editions  of  this  excellent  work  fully  testify  to  its  practical  value. 
In  this  edition  the  author  has  revised  the  text  thoroughly,  bringing  it  absolutely 
down  to  date.  With  the  practical  purpose  of  the  book  in  mind,  extended  con- 
sideration has  been  given  to  treatment,  each  disea^  being  considered  in  full,  and 
definite  courses  being  laid  down  to  meet  special  conditions  and  symptoms. 

Pennsylvania  Medical  Journal 

"  Dr.  Kyle's  crisp,  terse  diction  has  enabled  the  inclusion  of  all  needful  nose  and  throat 
knowledge  in  this  book.  The  practical  man,  be  he  special  or  general,  will  not  search  in  vain 
for  anything  he  needs." 


GENITO'URINARY  AND    NOSE,     THROAf,    ETC, 


Greene  and  Brooks' 
Genito-Urinary  Diseases 

Diseases  of   the  Qenito-Urinary  Organs  and  the  Kidney.     By 

Robert  H.  Greene,  M.  D.,  Professor  of  Genito-Urinary  Surgery  at 
Fordham  University;  and  Harlow  Brooks,  M.  D.,  Assistant  Pro- 
fessor of  Clinical  Medicine,  University  and  Bellevue  Hospital  Medical 
School.  Octavo  of  639  pages,  illustrated.  Cloth,  $5.00  net;  Half 
Morocco,  $6.50  net 

THE  NEW  (3d)  EDITION 

This  new  work  presents  both  the  medical  and  surgical  sides.  Designed  as  a 
work  of  quick  reference,  it  has  been  written  in  a  clear,  condensed  style,  so  that 
the  information  can  be  readily  grasped  and  retained.  Kidney  diseases  are  very 
elaborately  detailed. 

New  York  Medical  Journal 

"  As  a  whole  the  book  is  one  of  the  most  satisfactory  and  useful  works  on  genito-urinary 
diseases  now  extant,  and  will  undoubtedly  be  popular  among  practitioners  and  students." 

Gleason  on  Nose,  Throat, 

and  £ar 

A  Manual  of  Diseases  of  the   Nose,  Throat,  and   Ear.     By  E. 

Baldwin  Gleason,  M.  D.,  LL.  D.,  Clinical  Professor  of  Otology, 
Medico-Chirur^cal  College,  Philadelphia.  i2mo  of  556  pages,  pro- 
fusely illustrated.     Flexible  leather,  $2.50  net. 

THE  NEW  (2a)  CDITION 

Methods  of  treatment  have  been  simplified  as  much  as  possible,  so  that  in 
most  instances  only  those  methods,  drugs,  and  operations  have  been  advised 
which  have  proved  beneficial.  A  valuable  feature  consists  of  the  collection  of 
formulas. 

American  Journal  of  the  Medical  Sciences 

•*  For  the  practitioner  who  wishes  a  reliable  guide  in  laryngology  and  otology  there  arc  few 
books  which  can  be  more  heartily  commended." 


American  Text-Book  of  Qenito-Urinary  Diseases,  Syphilis,  and 
Diseases  of  the  Skin,  Edited  by  L.  Bolton  Bangs.  M.  D.,  and 
W.  A.  Hardaway.  M.  D.  Octavo,  1229  pages,  300  engravings,  20 
colored  plates.     Cloth,  ^7.00  net 


lo  •  SAUNDERS'  BOOKS  ON 


Goepp*s 

» 

Dental  State  Boards 

Dental  State  Board  Quostloiia  and  Answers— By  IL  Max  Goepp, 
M.  D.»  author  "  Medical  State  Board  Questions  and  Answers."  Octavo 
of  428  pages.     Cloth,  $2.7$  net 

COMnnX  AND  ACCURATE 

This  new  work  is  along  the  same  practical  lines  as  Dr.  Goepp*s  smcessM  woik 
on  Medical  State  Boards.  The  questions  included  have  heen  gathered  from  reliable 
sources,  and  embrace  all  those  likely  to  be  asked  in  any  State  Board  examination 
in  any  State.  They  have  been  arranged  and  clasnfied  in  a  way  diat  makes  for  a 
rapid  r6sum^  of  every  branch  of  dental  practice,  and  the  answers  are  couched  in 
language  unusually  explidt — concise,  definite,  accurate. 

The  practicing  dentist,  also,  will  find  here  a  woik  of  great  value — a  w<nk 
covering  the  entire  range  of  dentistry  and  extremely  well  adi^ted  for  quick 
reference. 

Haab  anb  deSchweinitz's 
Operative  Ophthalmolo^ 

'Atlas  and  Epitome  of  Operative   Ophthalmology.      By  Dr.  O. 

Haab,  of  Zurich.  Edited,  with  additions,  by  G.  E.  de  Schweinitz, 
M.  D.,  Professor  of  Ophthalmology  in  the  University  of  Pennsylvania. 
With  30  colored  lithographic  plates,  1 54  text-cuts,  and  375  pages  of 
text.     In  Saunders'  Hand-Atlas  Series,     Cloth,  $3.50  net. 


Dr.  Haab*s  Atlas  of  Operative  Ophthalmology  will  be  found  as  beautiful  and 
as  practical  as  his  two  former  atlases.  The  work  represents  the  author' s  thirty 
years*  experience  in  eye  work.  The  various  operative  interventions  are  described 
with  all  the  precision  and  clearness  that  such  an  experience  brings.  Recognizing 
the  fact  that  mere  verbal  descriptions  are  frequently  insufficient  to  give  a  cl^ar 
idea  of  operative  procedures,  Dr.  Haab  has  taken  particular  care  to  illustrate 
plainly  the  different  parts  of  the  operations. 

Johns  Hopkins  Hospital  Bulletin 

"  The  descriptions  of  the  various  operations  arc  so  clear  and  full  that  the  volume  can  well 
hold  place  with  more  pretentious  text-books." 


CHEMISTR  Y  AND  DENTlSrR  K  1 1 


Holland's  Medical 
Chemistry  and  Toxicology 

A  Text-Book  of  Medical  Chemistry  and  Toxicology.  By  James 
W.  Holland,  M.D.,  Professor  of  Medical  Chemistry  and  Toxicology, 
and  Dean,  Jefferson  Medical  College,  Philadelphia.  Octavo  of  675 
pages,  fully  illustrated.     Cloth,  1^3.00  net 

THE  NEW  (3d)  CDITION 

Dr.  Holland's  work  is  an  entirely  new  one,  and  is  based  on  his  forty  years* 
practical  experience  in  teaching  chemistry  and  medicine.  It  has  been  subjected  to 
a  thorough  revision,  and  enlarged  to  the  extent  of  some  sixty  pages.  The  additions 
to  be  specially  noted  are  those  relating  to  the  electronic  theory,  chemical  equilib- 
rium, Kjeldahl's  method  for  determining  nitrogen,  chemistry  of  foods  and  their 
changes  in  the  body,  synthesis  of  proteins,  and  the  latest  improvements  in  urinary 
tests.     More  space  is  given  to  toxicology  than  in  any  other  text-book  on  chemistry. 

AmericAn  Medidiie 

"  Its  statements  are  clear  and  terse ;  its  illustrations  well  chosen  ;  its  development  logical, 
systematic,  and  comparatively  easy  to  follow.  .  .  .  We  heartily  commend  the  work." 

Ivy's  Applied  Anatomy  and 

Oral  Surgery  for  Dental  Students 


Applied  Anatomy  and  Oral   Surgery  for  Dental  Students.    By 

Robert  H.  \w\,  M.D.,  D.D.S.,  Assistant  Oral  Surgeon  to  the  Philadel- 
phia General  Hospital,     i2mo  of  280  pages,  illustrated.     Cloth,  $\.^o 

net. 

FOR  DENTAL  STUDENTS 

This  work  is  just  what  dental  students  have  long  wanted— a  concise,  practical 
work  on  applied  anatomy  and  oral  surgery,  written  with  their  needs  solely  in 
mind.  No  one  could  be  better  fitted  for  this  task  than  Dr.  Ivy,  who  is  a  graduate 
in  both  dentistry  and  medicine.  Having  gone  through  the  dental  school,  he 
knows  precisely  the  dental  student's  needs  and  just  how  to  meet  them.  His 
medical  training  assures  you  that  his  anatomy  is  accurate  and  his  technic  modem. 
The  text  is  well  illustrated  with  pictures  that  you  will  find  extremely  helpful. 

H.  P.  Kllhn»  M.D.,  Western  Dental  College,  Kansas  City. 

**  I  am  delighted  with  this  compact  little  treatise.     It  seems  to  me  just  to  fill  the  bill." 
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Wells'  ChemicaJ  Pa^tholo^K 

Chemical  Pathology.  Being  a  discussion  of  General  Path- 
ology from  the  Standpoint  of  the  Chemical  Processes  Involved. 
By  H.  Gideon  Wells,  Ph.  D.,  M.  D.,  Assistant  Professor  of 
Pathology  in  the  University  of  Chicago.  Octavo  of  549  pages. 
Cloth,  $3.25  net;  Half  Morocco,  $4.75  net. 

Wm.  H.  Welch,  M.  D.,  Professor  of  Pathology ^  Johns  Hopkins  University, 

"  The  work  fills  a  real  need  in  the  English  literature  of  a  very  important  subject,  and 
I  shall  be  glad  to  recommend  it  to  my  students." 


The  New  (2d)  Edttion 


Saxe's  Urinalysis 

Examination  of  the  Urine.  By  G.  A.  De  Santos  Saxe,  M.  D., 
formerly  Instructor  in  Genito-Urinary  Surgery,  New  York  Post- 
graduate Medical  School  and  Hospital.  i2mo  of  448  pages,  fully 
illustrated.     Cloth,  $1.75  net. 

rrands  Carter  Wood,  M.  D.,    Adjunct  Professor  of  Clinical  Pathology ^  Columbia  Uni- 
versity. 

"  It  seems  to  me  to  be  one  of  the  best  of  the  smaller  works  on  this  subject ;  it  is, 
indeed,  better  than  a  good  many  of  the  larger  ones." 

deSchweinitz  and  Randall  on  the  Bye,  £art 
Nose,  and  Throat 

American  Text-Book  of  Diseases  of  tlie  Eye,  Ear,  Nose,  and 

Throat,  lulitcd  by  G.  E.  de  Sciiweinitz,  M.D.,  and  B.  Alex- 
ANDEK  Randall,  M.D.  Imperial  octavo,  1251  pa^cs,  with  766 
illustrations,  59  of  them  in  colors.  Cloth,  $7.00  net;  Half  Mo- 
rocco, $8.50  net. 

Grunwald  and  Grayson  on  the  Larynx 

Atlas  and  Epitome  of  Diseases    of  tfie  Larynx.     By  Dr.  L. 

Grunwald,  of  Munich.  Mditcd,  with  additions,  bv  Charles  P. 
Gravsdx,  M.D.,  University  of  Pennsylvania.  With  107  colored 
fii^ures  on  44  plates,  25  text-cuts,  and  103  pa^es  of  text.  Cloth, 
S2.50  net.      ///  Saiaiiicrs   Hand-Atlas  Scncs. 


Second 
Edition 


Mracek  and  Stelwagon's  Atlas  of  Skin 

Atlas  and  Epitome  of  Diseases  of  the  Skin.  By  Prof.  Dr. 
I^^RAN/  MkArKK,  <^{  Vienna.  r2dited,  with  additions,  by  Henry 
W.  SrKi.wA(;nN,  M.D.,  Jefferson  Medical  Colle^Tc.  With  yy  col- 
ored pLites.  50  half-tone  illustrations,  and  2S0  paj^es  of  text.  /// 
SaundiVS   I  land- All  as  Scries.     Cloth,  $4.00  net. 
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American  Pocket  Dictionary  New  (7tii)  Edition 

The  American  Pocket  Medical  Dictionary.    Edited  by  W.  A. 

Newman  Borland,  M.  D.,  Editor  "  American  Illustrated  Mecfical 

Dictionary."     Containing  the  pronunciation  and  definition  of  the 

principal  words  used  in  medicine  and  kindred  sciences.    6 10  pages. 

Flexible  leather,  with  gold  edges,  jli.oo  net;  with  thumb  index, 

ji.25  net 

James  W.  Holland,  M.  D«» 

Professor  of  Medical  Chemistry  and  Toxicology,  and  Dean,  Jefferson  Medical  Collej^e, 
Philadelphia, 

**  I  am  struck  at  once  with  admiration  at  the  compact  size  and  attractive  exterior.     ] 
can  recommend  it  to  our  students  without  reserve." 

Stelwa^on's  Essentials  of  Skin  Ttfa  cditioii 

Essentials  of  Diseases  of  the  Skin.  By  Henry  W.  Stel- 
WAGON,  M.  D.,  Ph.D.,  Professor  of  Dermatology  in  the  Jeffer- 
son Medical  College,  Philadelphia.  Post-octavo  of  291  pages, 
with  72  text-illustrations  and  8  plates.  Cloth,  ^i.oo  net  In 
Saunders*  Question- Compend  Series, 

The  Medical  News 

"  In  line  with  our  present  knowledge  of  diseases  of  the  skin.  .  .  .  Continues  to  main- 
tain the  high  standard  of  excellence  for  which  these  question  compends  have  been  noted." 

Wolffs  Medical  Chemistry  New  (7th)  Editioii 

Essentials  of  Medical  Chemistry,  Organic  and  Inorganic 
Containing  also  Questions  on  Medical  Physics,  Chemical  Physiol- 
ogy, Analytical  Processes,  Urinalysis,  and  Toxicology.  By  Law- 
rence Wolff,  M.  D.,  Late  Demonstrator  of  Chemistry,  Jefferson 
Medical  College.  Revised  by  A.  Ferree  Witmer,  Ph.  G.,  M.  D., 
Formerly  Assistant  Demonstrator  of  Physiology,  University  of 
Pennsylvania.  Post-octavo  of  222  pages.  Cloth,  $1,00  net.  /// 
Saunder^  Question- Compend  Series. 

Martin's  Minor  Surgery,  Banda^n^  and  the  Venereal 

Diseases  second  Edition.  Revised 

Essentials  of  Minor  Surgery.  Bandaging,  and  Venereal 
Diseases.  By  Edward  Martin,  A.  M.,  M.  D.,  Professor  of  Clin- 
ical Surgery,  University  of  Pennsylvania,  etc.  Post-octavo,  166 
pages,  with  78  illustrations.  Cloth,  $1.00  net.  In  Saunders' 
Question- Compend  Series. 

Vecki's  Sexual  Impotence  ^^  (^♦*»)  Motion— jutt  Ready 

Sexual  Impotence.  By  Victor  G.  Vecki,  M.  D.,  Consulting 
Genito-Urinary  Surgeon  to  Mt.  Zion  Hospital,  San  F'rancisco. 
i2mo  of  400  pages.     Cloth,  ^2.25  net. 

Johns  Hopkins  Hospital  Bulletin 

"A  scientific  treatise  upon  an  important  and  much  neglected  subject.  .  .  .  The 
treatment  of  impotence  in  general  and  of  sexual  neurasthenia  is  discriminating  and 
judicious." 


t4  EYE.  EAR.  NOSE.  AND  THROAT. 

deSchweiiiite  and   Hollaway  on  Pulsating  Exoph- 
tfialmos 

PotSATmo  Exophthalmos.  An  analysis  of  six^-nine  cases  not  pre- 
viously analysed.  By  Gxoegs  E.  deSchweinitz,  M.  D.,  and  Thomas 
B.  HoLLOWAY,  M.  D.    Octavo  of  125  pages.  .  Clotli,  %%joo  net 

This  monogxaph  conasts  of  an  analysis  of  dxty-nine  cases  of  this  affectioii 
not  pxevicNisly  analysed.  -The  therapeutic  measures,  soxgical  and  otherwise, 
which  have  been  employed  are  compared,  and  an  endeavor  has  been  made 
to  determine  from  these  analyses  which  procedures  seem  UMy  to  prove  of 
the  greatest  value.  It  is  die  most  valuable  contribution  to  ophthalmic  liter- 
ature witlnn  recent  years. 

BiWih  Msiflral  Joofnal 

''TIm  book  dtttb^MrydMnaglilsr  with  UMwIiokmtJeei  aad  la  k  iIm  moM  eoaiihia  aceowit  of 
tlM  <SMMe  wSl  bo  foana." 

Jackson  on  the  Eyo  ns  New  (ad)  cdHiM 

A  Manual  op  thb  Diagnosis  and  Treatment  or  Disiasis  of  thb 
Eye.  By  Edward  Jackson,  A.  M.,  M.  D.,  Profesor  of  OphtiudmoIogT, 
University  of  Colorado,  ismo  volume  of  615  pages,  with  184  beautiral 
illustrations.    Qoth,  13.50  net 

The  Modfeal  Raootd.  Haw  Yeik 

Mt  liCralyuadaiimblewaik.  . .  .  Writttn  la  a  clcftr,  oobcIm  aaaBtr.  k  b«utt  «vldnco  of  iIm 
amitor'a  co»pwlwMhre  gwwp  of  tht  tal^ltt.  TIm  tana 'mukaBilaparvo'iiaa  appropdateoaato 
apply  10  iMt  woik." 

Grant  on  Pacop  MotiOu  and  Jaws 

A  Text-Book  or  the  Surgical  PRwaPLEs  and  Sttrgical  Diseases 
OF  THE  Face,  Mouth,  and  Jaws.  For  Dental  Students.  By  H.  Horace 
Grant,  A.  M.,  M.  D.,  Professor  of  Surgery  and  of  Clinical  Surgery, 
Hospital  College  of  Medicine,  Louisville.  Octavo  of  231  pages,  with 
68  illustrations.     Cloth,  I2.50  net. 

Prciswerk  and  Warren's  Dentistry 

Atlas  and  Epitome  of  Dentistry.     By  Prof.  G.  Preiswerk,  of 
Basil.     Edited,  with  additions,  by  George  W.  Warren,  D.D.S.,  Pro- 
fessor of  Operative  Dentistry,  Pennsylvania  College  of  Dental  Surgery, 
Philadelphia.     With  44  lithographic  plates,  152  text-cuts,  and  343  pages 
of  text.      Cloth,  I3.50  net.     In  Saunders'  Atlas  Series, 

Friedrich  and  Curtis  on  Nose,  Larynx,  and  £ar 

RhINOLOGY,   LARYNGOLOGy,  AND   OtOLOGV,   AND   ThEIR    SIGNIFICANCE 

IN  General  Medicine.  By  Dr.  E.  P.  Friedrich,  of  Leipzig.  Edited 
by  H.  HoLBROOK  Curtis,  M.  D.,  Consulting  Surgeon  to  the  New  York 
Nose  and  Throat  Hospital.  Octavo  volume  of  350  pages.  Cloth, 
$2.50  net. 


SAUNDERS'  BOOKS  ON  15 

Wolfs  Examination  of  Urine 

A  Laboratory  Handbook  of  Physiologic  Chemistry  and 
Urine-examination.  By  Charles  G.  L.  Wolf,  M.  D.,  Instructor  in 
Physiologic  Chemistry,  Cornell  University  Medical  College,  New 
York.   1 2mo  volume  of  204  pages,  fully  illustrated.  Cloth,  ^1.25  net 

British  Mecfical  Journal 

"  The  methods  of  examining  the  urine  are  very  fully  described,  and  there  are  at  the 
end  of  the  book  some  extensive  tables  drawn  up  to  assist  in  urinary  diagnosis." 

Jackson's  Essentials  of  £ye  Third  Reviiad  Editioii 

Essentials  of  Refraction  and  of  Diseases  of  the  Eye.  By 
Edward  Jackson,  A.  M.,  M.  D.,  Emeritus  Professor  of  Diseases  of 
the  Eye,  Philadelphia  Polyclinic.  Post-octavo  of  261  pages,  82  illus- 
trations.   Cloth,  jSi.oo  net.    In  Saunders'  Question- Compend  Series, 

Johns  Hopkins  Hospital  Bulletin 

"  The  entire  ground  is  covered,  and  the  points  that  most  need  careful  elucidation 
are  made  clear  and  easy." 

Gleason's  Nose  and  Throat  fourth  Edition.  Revised 

Essentials  of  Diseases  of  the  Nose  and  Throat.  By  E.  B. 
Gleason,  S.  B.,  M.  D.,  Clinical  Professor  of  Otology,  Medico- 
Chirurgical  College,  Philadelphia,  etc.  Post-octavo,  241  pages,  112 
illustrations.     Cloth,  $1.00  net.     In  Saunders*  Question  Compends, 

The  Lancet.  London 

"  The  careful  description  which  is  given  of  the  various  procedures  would  be  sufficient 
to  enable  most  people  of  average  intelligence  and  of  slight  anatomical  knowledge  to 
make  a  very  good  attempt  at  laryngoscopy." 

Gleason*s  Diseases  of  the  £ar  Third  Edition.  Revised 

Essentials  of  Diseases  of  the  Ear.     By  E.  B.  Gleason,  S.  B., 
M.  D.,  Clinical  Professor  of  Otology,  Mcdico-Chirurgical  College, 
Phila.,  etc.     Post-octavo  volume  of  214  pages,  with   114  illustra- 
tions.    Cloth,  |> 1 ,00  net.     /;/  Saunders'  Question-Compend  Series, 
Bristol  Medico-Chirur^al  Journal 

"  We  know  of  no  other  small  work  on  ear  diseases  to  compare  with  this,  either  in 
freshness  of  style  or  completeness  of  information." 

Wilcox  on  Genito-Urinary  and  Venereal  Diseases 

The  New  (2d)  Edition 

Essentials  of  Genito-Urinary  and  Venereal  Diseases.  By 
Starling  S.  Wilcox,  M.  D.,  Lecturer  on  Genito-Urinary  Diseases 
and  Syphilology,  Starling-Ohio  Medical  College,  Columbus.  1 2mo 
of  321  pages,  illustrated.     Cloth,  jSi.oo  net.     Saunders'  Compends. 

Stevenson's  Photoscopy 

Photoscopy  (Skiascopy  or  Retinoscopy).  By  Mark  D.  Stev- 
enson, M.  D.,  Ophthalmic  Surgeon  to  the  Akron  City  Hospital. 
i2mo  of  126  pages,  illustrated.  Cloth,  ^1.25  net. 

Edwftrd  jAckson,  M.  D.,  University  of  Colorado. 

"  It  is  well  written  and  will  prove  a  valuable  help.  Your  treatment  of  the  emergent 
pencil  of  rays,  and  the  part  falling  on  the  examiner's  eye,  is  decidedly  better  than  any 
previous  account." 
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